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_Micropropagation through Stem, Node-bud Shoot Tip
and Bulblet Scale Culture in Fritillaria thunbergii Miq.

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

ABSTRACT : This experiment was carried out to establish micropropagation system in Fritillaria
thunbergii Miq. Through the culture of bulblet scales, stems, node-buds and shoot tips with special
reference to the effect of physiological age of explant and plant growth regulators on bulblet for-
mation, Number of formed bulblets was significantly increased in node-bud or stem tissue
compared to scals segments and on the medium supplemented with kinetin than BA containing
medium, Optimum levels of kinetin for bulblet formation from node-bud taken from above 3 cm
shoot length and stem segments excised from below 3 cm shoot length were 5.0 mg /L and 1.0~3.
0 mg /L kinetin, respectively. ‘ ;

Interesting phenomenon was observed, the direct formation of bulblets from the axilliary bud of
cultured explants. Bulblet forming capacity in stem tissue was depended on stem age, young stem
had high regeneration ability compared to old stem taken from above 10 cm shoot length. 1.0
mg /L kinetin was optimum concentration for the formation of bulblets from old stem segments.
Stem tissue taken from underground growing plant was promoted coampare to shoot tips or bulb
scale segments. Optimum concentration of sucrose was 5~7%. Summariged above results
revealed that effective explant for micropropagation was stem and /or node-bud tissue excised
from less than 3 cm plant height compared to those of bulb scale segments which showed high
contamination after culture, Maximum multiplication rate of young stem and /or node-bud seg-
ment was about 20 times. Kinetin requirement for stimulation of bulblet formation from cultured
explant depended on source of explants but favorable levels of kinetin for organogenesns ranged
from 1.0 mg /L to 5.0 mg /L.
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Table 1. Effect of BA and kinetin on bulblet
formation from scale segment culture
of newly formed bulb of Fritillaria
thunbergii after 15-week in culture

Bulb Treatment Fresh wt. No, bul- Bul- Bulblet wt,
age {mg/L) /explant blets bing /explant
(days) (mg+SE) /explant (%) (mg+SE)

40 Control 117% 12 0 0
. BA 1.0 777173 3.7 100 50+ 16
3.0 267+ 25 1.0 33 23+17
5.0 500+£102 2.3 100 90+47
Kinetin 1.0 290+ 14 1.5 67 7+ 5
3.0 583+£162 2.3 100 83+63

5.0 263+ 74

50 Control 2474113 1.0 67 10+ 8
BA 1.0 703+£210 1.3 100 20+ 8
3.0 687+ 74 2.0 100 3717
5.0 697+ 92 2.0 100 117+12
Kinetin 1.0 540+ 62 1.7 100 63+54
3.0 640+ 91 2.0 100 30x16
5.0 518133 1.8 100 38+33
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Table 2. Effect of and kinetin on bulblet formation from stem of Fritillaria thunbergii after 15-week

in culture
Shoot Treatment  Fresh wt. /explant  No, bulblets  Bulblet wt. /explant Callus wt. /explant
Length(cm)  (mg/L) (mg +SE) /explant(+SE) (mg +SE) (mg+SE)
Below Control 467+199 8.7%+0.9 220+ 86 0
3cm BA 1.0 17954131 13.5+2.5 958 +296 Q
3.0 1244197 9.8+1.3 670+ 9 318+ 94
5.0 6851241 7.3+1.6 353129 . 0
Kinetin 1.0 12404373 26.8+3.7 778119 240+115
3.0 840+290 20.0+3.7 527+108 0
5.0 926+182 12.4+2.4 560190 190+ 10
Over Control 523270 7.3+0.5 320+ 88 0.
3cm BA 1.0 1210+188 7.5+1.5 330+ 87 580+ 93
3.0 “  903+115 7.3%£1.9 345+ 80 3184193
50 . 888+141 7.3+£1.8 215+ 74 375+ 156
Kinetin 1.0 1126+330 13.2+3.7 444107 266+ 79
3.0 863+111 16.7x1.7 447 +147 303+180
5.0 873+156 10.0+2.6 338+ 77 220+ 85

Addenda to the MS basal medium were as follow: 0.3 mg /L NAA and 5.0% sucrose.
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Table 3. Effect of and kinetin on bulblet formation from node-bud culture of Fritillaria thunbergii

after 15-week culture

Shoot Treatment  Fresh wt. /explant  Shoot length No. bulblets Bulblet wt. /explant
Length(cm) (mg /L) (mg+SE) (cm+SE) /explant{ +SE) (mg +SE)
Below Control 44017 42x12 9621 336132
3cm BA 1.0 580118 4.8+0.2 2.3+0.5 470+176
3.0 960+70 6.8+2.2 5.0+0.7 511+ 66
5.0 49010 5.0+0.8 6.7+£2.9 327+ 76
Kinetin 1.0 410 5 5.2+0.5 5.7+0.5 313+ 59
3.0 610£16 5.0+0.8 7.3x2.1 467+£125
5.0 830133 6.4+£0.8 12.0+0.5 660+ 64
Qver Control 310+ 8 3.0105 7.3x21 217+ 57
3cm BA 1.0 450126 4.8+0.2 -- 4.3£05 333+ 98
3.0 60014 56%+1.2 47+£1.2 437+ 48
5.0 820+ 5 7.1+£0.9 7.3£2.9 457+ 54
Kinetin 1.0° 790425 5.4%1.1 7.0+£0.8 417x 24
(1st=4.0, 2nd=1.5, 3th=1.0, 4th=4.5, 5th=0.5)
3.0 132+16 7.0£0.8 7.3+£0.5 900+ 73
(1st=1.0, 4th=1.7, 7th=0.3)
5.0 151+69 6.8+0.5 15.0+0.3 938+ 35

(1st=6.7, 2nd==3.3, 3th=2.7, 4th==3.0, 5th=3.0, 6th=1.7, 7th=1.3)

Addenda to the MS basal medium were as follow: 0.3 mg /L NAA and 5.0% sucrose.
* Number in parenthesis mean node position and number of bulblets formed directly from axillary bud.

Fig. 1. Organogenesis from stem or node-bud
culture.
A=shoot growth from mother bulb
after 8-week moisture storage, B=api-
cal meristem before culture, C=bulblet

formation at each node from cultured
node-bud segment on medium contain-
ing 5.0 mg/L kinetin and 0.3 mg/L
NAA after 15 weeks in culture,
D=bulblet formation from stem
segments excised from less than 3 cm
shoot length on medium 1.0 mg /L BA
and 0.3 mg/L NAA after 12-week in
culture, E=in vitro bulblet formation
from stem segments as affected by
kinetin level. From left to right : 1.0
mg /L kinetin and 0.3 mg /L NAA, 3.0
mg /L kinetin and 0.3 mg /L NAA, 5.0
mg /L kinetin and 0.3 mg /L NAA,
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Table 4. Effect of BA kinetin on bulblet formation from nod-bud culture as influenced by position
of bud in Fritillaria thunbergii after 15-week in culture

Bud Treatment Fresh wt. /explant No. bulblets

Bulbing Bulblet wt. /explant Callus wt. /explant

position  (mg /L) (mg+SE) /explant (%) (mg +SE) (mg+SE)
Basial

node Control 73+ 31 0.7 67 7 2 23.3+ 94

BA 1.0 45+ 5 1.0 33 5+ 2 15.2+ 5.1

3.0 37+ 17 0.7 67 15+ 5 10.0+ 0.0

5.0 50+ 8 1.0 67 10+ 2 23.3+18.9

kinetin 1.0 123+ 17 1.0 67 33x 5 43.4+20.5

3.0 93+ 31 0.7 67 13+ 5 40.0+21.6

5.0 77+ 38 1.3 100 ) 13 5 . 13.3+125

2nd  Control 103+ 9 0.7 67 7 5 40.0+14.1

node BA 1.0 423+ 84 4.7 100 43+ 9 186.7+63.4

3.0 270+ 50 1.0 100 27+ 9 113.3+ 9.4

5.0 217+ 99 1.0 67 27121 113.3+26.2

kinetin 1.0 413+132 4.0 100 53+47 153.3+45.0

3.0 230% 14 1.0 100 13+ 5 126.7+18.0

5.0 523+ 38 4.3 100 15073 323.3+61.3

3rd Control 110+ 14 1.0 100 13+ 5 47.0+120

node BA 1.0 555+ 65 2.5 100 75425 230.0+70.0

3.0 3474104 1.0 67 . 17+12 147.0+68.0

5.0 323+ N 1.7 100 . 60t 8 167.0+34.0

kinetin 1.0 570+ 10 3.5 100 12515 255.0+55.0

3.0 370+ 60 1.5 67 125£35 205.0+ 5.0

5.0 350+ 5 3.5 100 35£15 60.3+40.0

Shoot-tip Contro! 90+ 42 0.7 67 13+ 2 30.0x+16.0

BA 1.0 193+ 37 2.0 100 .30 2 73.0+48.0

3.0 157+ 33 0.7 67 10+ 8 50.0+£28.0

50 187+101 3.7 100 . 107433 10.0+ 8.0

kinetin 1.0 203+ 52 5.7 100 83+t 5 83.0+39.0

3.0 157+ 31 2.7 100 73+12 20.0+14.0

5.0 143+ 25 1.0 67 13+ 5 20.0+14.0

Addenda to the MS basal medium were as follow:0.3 mg /L NAA and 5.0% sucrose.
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Table 5. Effect of on organogenesis as affected explant sources taken from young plant of
Fritillaria thunbergii gwowing underground after 6-week in culture

Explant  Sucrose Shoot lenght No. leaves No. roots Rooting  No. bulblets  Bulbing
source (%) (cm+SE) /explant ( +SE) /explant (%) /explant (%)
Stem 1.5 0 0 1.0 30 1.3 87.5
3.0 0 0 0 0 2.1 70
5.0 0 0 0 0 2.7 70
7.0 0 0 2.3 60 3.1 100
9.0 0 0 0 0 1.4 50
Shoot-tip 1.5 40+1.4 5.3%£0.8 0 0 1.0 25
3.0 6.1+1.9 8.7+23 0 0 1.3 57
5.0 40%1.0 7.5%+15 0 0 1.0 100
7.0 5.5+1.3 10.0+1.7 0 0 23 60
9.0 1.6+2.6 8.8+1.9 0 0 0 0
Bulblet 1.5 1.5+0.4 5.1+2.0 0 0 1.2 71.4
3.0 1.1+0.2 1.1+0.3 2.0 10 1.3 33.3
5.0 1.3£1.0 1.2£1.0 1.5 40 1.3 80
7.0 1.3+1.1 1.0+0.5 0 0 1.7 100
9.0 0.8+0.3 0.6+0.2 0 0 1.5 85.7
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Table 6. Effects of kinetin and NAA on organogenesis as affected by explant sources taken from
young plant of Fritillaria thunbergii growing underground after 6-week in culture

Explant Kinetin:NAA Shoot length No. leaves No. roots Rooting No. bulblets  Bulbing
source (mg /1) (cm*SE)  /explant(+SE) /explant (%) /explant (%) -
Stem 1.0 0.5 0.5+0.1 0 1.0 37.5 1.4 87.5

3.0 0.5 0 0 Q 0 2.8 40
5.0 0.5 0.440.1 0 0 0 2.0 50
10.0 0.5 0.3+0.1 0 0 0 ‘1.7 60
0.5 0.5 0 0 2.5 25 2.3 - 87.5
0.5 1.0 0 0 3.5 60 2.3 90
0.5 20 0 0 5.0 20 24 90
0.5 5.0 0 0 ‘7.6 90 1.6 80
Shoot-tip 1.0 05 5.5+1.5 9.3+05 0 0 1.0 . 333
30 05 6.6+1.7 10.0+2.2 0 0 1.7 60
5.0 0.5 0 0 0 0 0 0
10.0 0.5 3.9+0.6 6.6+1.9 0 0 0 0
0.5 0.5 7.2+1.9 8.8+2.2 0 0 1.2 100
0.5 1.0 56+1.4 7.2+2.5 0 0 1.0 80
0.5 2.0 5.6+0.2 7.8+2.6 0 0 1.5 100
05 50 5407 6.2+1.2 1.5 40 1.8 80
Bulblet 1.0 0.5 1.7+0.2 4.5+2.7 1.0 20 2.0 42.8
3.0 0.5 1.6+0.1 4.5£1.0 0 0 1.2 83.3
5.0 0.5 1.9+0.7 4.0+0.9 0 0 1.5 44.4
10.0 0.5 1.9%0.5 3.9+1.0 0 0 1.0 14.3
0.5 0.5 1.6+0.3 3.4+0.7 0 0 0.7 375
0.5 1.0 2.3+0.8 4.0+21 0 0 1.0 50
0.5 2.0 1.1+0.3 2.0+1.1 1.5 10 1.0 37.5
0.5 5.0 1.8+0.4 1.8+04 0 0 1.0 59
o o A7 o] B4R HYFEE kinetin
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