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The Effect of Culture Methods and Plant Growth Regulators
on Bulblet Formation and Growth in Scale Segment Culture of
Fritillaria thunbergii Miq.

Kee Yoeup Pack’, and Kwang Jin Yu

ABSTRACT : This experiment was carried out to establish a year-round production system of patho-
gen-free stock through micropropagation in Fritillaria thunbergii as medicinal bulbous plant. The effect of
different types of culture method and plant growth regulators, activated charcoal and mannitol on bulblet
formation and subsequent growth were invesigated. The MS solid medium containing 1.0 mg/L kinetin
and 0.3 mg/L NAA was effective on bulblet formation and propagation rate compared to liquid and suspen-
sion culture. Addition of activated charcoal at 0.01% to 0.1% in the medium promoted bulbing of cul-
tured bulblets and shoot formation. Addition of 1% to 2% mainnitol in MS medium was effective on the
formation of bulblet and subsequent growth of bulblets compared to control. In addition of inhibitors, 10~
100 mg/L B-9 and Chloromequat had effective to stimulate bulblet growth but their effects were not so
much as mannitol treatment. ABA treatment had detrimental effect on survival rate of explant and bulblet
formation.

Key words : Fritillaria thunbergii, bulblet formation, scale segment culture
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Table 1. Effect of cytokinins on scale segment culture of Fritillaria thunbergii after 12~week in suspen-
sion culture,

Treatment Fresh wt. No. scales No. roots Rooting Callus wt. Callus
/explant /explant Jexplant Jexplant
(mg/L) (mg+SE)  (+SE) (+SE) %) (mgrsp) %)
Control 6681184 10.0%£1.6 11.0£2.9 66.7 85%15 33.3
Kinetin 0.1 1,385+ 184 11.0£2.3 12.0£1.6 100.0 304 7 50.0
0.5 6431158 5.0£0.7 3.8£0.8 57.1 21216 71.4
1.0 648+192 6.7£0.7 2.8+0.4 50.0 188436 100.0
3.0 1, 063 260 7.2%2.0 2.4+0.5 83.3 240+10 33.3
5.0 486+ 83 6.5+£1.1 - 0.0 400+0 20.0
2iP 0.1 1,330£285 8.3%£0.5 4.0%£0.8 75.0 478164 100.0
0.5 7671138 2.4%0.5 5.1£1.1 100.0 207+45 85.7
1.0 708158 4.7x1.7 5.5%+1.5 50.0 20558 100.0
3.0 227456 k 12.0%0.0 11.0£1.0 66. 7 130+22 100.0
5.0 7941136 4.340.4 7.0+2.0 71.4 248+29 85.7
BA 0.1 4031111 7.5£0.5 3.1£0.6 87.5 177+45 75.0
0.5 579+ 86 5.6+0.8 1.5x0.5 50.0 20070 75.0
1.0 1, 360£299 6.4%x1.0 2.0+0.0 16.7 504495 83.3
3.0 1, 495+305 5.0%£0.9 11,0%0.0 16.7 450+ 0 16.7
2.0 1,118+156 6.5%£0.5 2.0£0.0 40.0 320+19 83.3

Addenda to the MS basal medium were as follow : 0. 3mg/L NAA and 5. 0% sucrose.
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oA 30% 5 dA E3trt. BA A Fole | Eggoy od F4e w7 AEtE Aol
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Table 2. Effect of cytokinins on scale segment culture of F. thunbergii after 12-week in liquid culture.

Treatment Fresh wt. No. scales roots Rooting Callus wt. Callus
/explant /explant /explant /explant
(me/L) (ngSE)  (£SE) (+SE) (%) (ng=SE) %)

Control 133+ 30 1.0+0.0 1.0£0.0 12.7 - 0.0
Kinetin 0.1 164+ 44 1.4%+0.7 - 0.0 - 0.0
0.5 1414+ 138 1.1£0.3 - 0.0 - 0.0

1.0 208+ 67 2.6x0.7 4.0+1.0 25.0 - 0.0

3.0 4681108 2.8£0.8 \9.5i1.5 25.0 150+ 0 12.5

5.0 93+ 16 1.0£0.0 - 0.0 - 0.0

2iP 0.1 103+ 25 1.3%0.4 - 0.0 - 0.0
0.5 94+ 18 1.0+0.0 1.0x0.0 15 - 0.0

1.0 175+ 39 1.8+0.4 2.0%£0.0 12.5 - 0.0

3.0 2304 30 2.1£0.6 4.5%0.5 25.0 - 0.0

5.0 163+ 47 1.04+0.0 - 0.0 - 0.0

BA 0.1 94+ 23 1.1+0.3 - 0.0 - 0.0
0.5 180=% 48 1.4+0.5 - 0.0 - 0.0

1.0 4184 77 2.0£0.9 - 0.0 315445 25.0

3.0 344% 66 1.4%0.5  7.0%0.0 12.5 - 0.0

5.0 104+ 28 1.0£0.0 0.0 - 0.0

Addenda to the MS basal medium were as follow : 0. 3mg/L NAA and 5. 0% sucrose.
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Table 3. Effect of cytokinins on scale segment culture of F. thunbergii after 12-week in solid culture.

Treatment Fresh wt. No. scales Nob‘le]tjsulh Bulbing  Rooting Callus wt. Callus
/explant /explant /explant
(mg/L) mgtSE)  (£SE) Ot (8 %) (mgrsp B

Control 959£289 5.44+1.4 14.8+1.5 62.0 66. 7 - 0.0
Kinetin 0.1 968+186 8. 1+1.5 12.5%1.5 25.0 100 - 0.0
0.5 969+ 190 8101 4.0£0 25.0 57.1 295+23 25.0

1.0 1,291+277 13.7x2.7 7.5x1L5 25.0 50.0 1,194+191 28.6

3.0 614+215 5.8+1.4 4.2+£0.9 75.0 83.3 - 12.5

5.0 278+68 5.4+0.9 3.5%+0.5 25.0 0 450+ 0 12.5

2iP 0.1 998+183 6.0x1.6 8.0+0 12.5 75.0 628135 37.5
0.5 1,177x264 7.8%1.6 - 0.0 100.0 487415 8.3

1.0 9504228 7.1£1.5 - 0.0 50.0 683112 50.0

3.0 875+134 5.5%1.5 - 0.0 66.7 581458 75.0

5.0 680+£111 5.6%+1.4 - 0.0 71.4 404162 62.5

BA 0.1 1,078%£205 9.8+£1.9 5.5xL5 50.0 87.5 498+ 0 25.0
0.5 42010 3.0%1.0 - 0.0 50.0 246340  100.0

1.0 1,120x£183 7.7%+1.8 - 0.0 16.7 533184 42.9

3.0 1,093+264 9.1x1.7 - 0.0 16.7 687165 83. 3

5.0 624+130 6.6£1.2 - 0.0 40.0 36667 83.3

Addenda to the MS basal medium were as follow : 0. 3mg/L NAA and 5. 0% sucrose.

Table 4. Effect of activated charcoal on scale segment culture of F. thunbergii after 14-week in solid culture.

Activated Fresh wt. No. bulbs No. scales No. Roots Bulbing
charcoal /explant /explant /explant /explant
(%) (ing +SE) (+SE) (+SE) (+SE) %)
Control 877+191 6.3+0.9 8.9+1.5 7.8+0.9 25.0
0.01 985+195 7.3+0.5 9.5+1.8 10.2+2.5 27.3
0. 05 1,191 %254 10.0£0.0 10.0+£2.0 12.3+2.8 16.7
0.1 1,317+318 8.7+0.9 11.6+2.5 12.8+2.7 33.3
0.5 503+152 6.8+0.4 3.3+0.7 4,9+1.1 40.0
1.0 296+54 1.0+0.0 3.0+0.9 2.5+x0.5 28.6

Addenda to the MS basal medium were as follow : 0. 3mg/L NAA, 1. 0mg/L kinetin and 5. 0% sucrose.
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Table 5. Effect of mannitol on bulblet formation and growth from bulblet scale culture of F. thunbergil
after 14-week in culture.

Mannitol Fresh wt. No. bulblets  No. scales No. roots Bulbing Bulblets wt.
. /explant /explant /explant /explant /explant
(%) (ing £ SE) (£SE) (+SE) (+£SE) (%) (mgxSE)

Control 9794381 7.0%£2.3 10.6+2.5 7.1£2.0 25.0 17215
1 1,200£100 15.3+1.7 12.1+4.1 10.442.9 85.7 418+90
2 1,179£225 7.3£2.7 11.7+2.6 7.7+1.5 65.2 383185
3 9494305 4,5%1.4 11.4+2.4 11.4%x1.7 71.4 128 £39
7 25070 - 6.540.5 4.0£0.0 0.0 -

Addenda to the MS basal medium were as follow : 0. 3mg/L NAA and 5. 0% kinetin and 5. 0% sucrose.
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TS ZHE Ve AL 53] el o] o] A g st u ¥ 8 mannitol A 2] 7oA & A A~
Toll #AIgle] Fal Fa g 2= YEhlHh o} A7t BuiA R w4 Zot 71 A, 53
7% AR TFAAE 718 257 A gldlen & Tol wrde] A @4E HEY F AU

Ak Q= v ¢ Fo} Wrdo] v] ksl 51, IAME A2y QA A 7F T2 A L g & o] m = g
0] 50% 9] gale] v A E doE= Aoz # S oty 7] 93 A An= F 6.3 2ok B-
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Table 6. Effect of growth inhibitors on bulblet formation and growth from bulblet scale culture of . thun-

bergii after 14-week in culture,

Treatment Fresh wt. No. bulblet No. scales No. roots Bulbing
/explant /explant /explant /explant
(mg/L) (mg+SE) (+SE) (+SE) (+SE) (%)

Control 979+ 381 11.0%2.3 10.6£2.5 7.1%£2.0 25.0
B-9 10 1,471+317 4.2+£1.0 20.3%3.6 18.6£3.3 71.4
50 6711184 7.3%£1.9 9.4%+1.0 9.6x1.4 40.0

100 1,031£315 10.3%3.1 10.5*x1.8 10.7x2.0 100.0

200 258+ 61 5.0%0 5.4+0.8 4.84+0.7 22.2

250 175+ 33 3.0£0.8 2.520.5 4.0£0.7 37.5

Cholromequat 10 948+ 271 2.0+0 6.3%£3.2 12.6%£3.0 12.5
50 1,197+247 9.7£2.0 - 15.3+4.4 78.7

100 1,153+£303 8.7+0.7 2.0x0 16.7+2.0 85.7

200 886151 7.4+£1.9 - 12.4+£1.7 100. 0

250 666+ 133 7.8+0.8 - 12.0£3.3 100.0

Addenda to the MS basal medium were as follow : 0. 3mg/L NAA, 1.0mg/L kinetin and 5. 0% sucrose.
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