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Plant Regeneration Through Adventitious Bud Formation and
Callus Induction from Scales of Lilium lancifolium Thunb.
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ABSTRACT This study was performed to investigate the effects of various media compositions in regeneration of
Lilium lancifolium. The adventitious bud initiation from microscale was the best on MS medium supplemented with
BAP 1.0 mg/L and NAA 0.1 mg/L after 4 weeks of culture. However, from bulbscales, adventitious bud initiation
was the best in dark condition on MS medium supplemented with BAP 0.5 mg/L and NAA 0.1 mg/L. On the other
hand, callus induction was found to be the best from the microscales incubated in complete dark condition for 8
weeks on MS medium supplemented with 2,4-D 1.0 mg/L and BAP 0.1 mg/L. The highest plantlet regeneration
from callus was obtained after incubation in the light condition for 8 weeks on MS medium supplemented with NAA
0.5 mg/L and BAP 0.1 mg/L. Rooting of shoots was obtained easily on MS medium and the plantlets were
transferred to soil pots after 8 weeks. The chromosome analysis of the root tip cells was revealed that the callus-
derived plantlets had normal chromosome number, 2n=24. No variation was observed in the morphology of the
plantlets.

Key words: Chromosome number, culture condition, lily, microscale

Ao} o] Wik Askelsl EATIE AT bl Folrh
gElm A7 Aste {8 S5 SHAA g &
3 ol&d 4 g Aotk

Robb (1957)0l] 2l Lo 8 waFe ZAu|oke] Aed
T =23 B3} (Pelkonen and Kauppi 1999)) &3k B2
AF7F FHEAT, HFE2] (Hwang et al. 2000, Kim et al.
1999a)e]] et AFZ EEs] R gtk vle] ZAu

N B

Lilium%&-2 Wgao] &3l= GAg AEZ d AAZHCRE
1309 Fo] R¥aty glow Sejudel® AU 7H 104
Z NA3lT Q) o] AV SE 2% o) Rokw Az

o] 53T olETI9 HAXERA FHA7} e gon =

o A4 WAROE ARE SEAUSEAY 7hA7L
l-$- =t} (Jeong and Kim 1991). o5 el (Lilium lanci-
Jfolium Thunb.)&= oFAlo}g A Ug]E2X4 H|WH 717} 22 &

*Corresponding author Tel 02-2260-3319 Fax 02-2269-3833
E-mail yjfather@hanmail.net

F AY BE FHY¢ AMEol 7hat (Niimi 1984) 1 5
ANAE F=2 <¢H (Woo et al. 2000)# 3}7] (Arzate et al.
1997)7F wieF AMBEEA 714 ol AMEHI dom, 53 <
Ho 2 RE YA FAHot el Aot {EE T
MR A4 yele) Aite] 7hgsitt ey tiEE e
BRI YEUEe] 4 F AEset Ak ujge] o



54 - Korean J. Plant Biotechnology

3l o2 (Simmonds and Cumming 1976)¢] Z3t=o] 9= 4
Zolth. gutao g FEl: Easter lilyol HE) Ao
gk Ago] o]Fo{AH (Son and Han 2000), A= T
93 ol o B Al 83k ZoE dEA Ut
(Choi 1985).

Ut o2 A A] AEY AEshe FA7HS A
A 71#g o] o|FAAE J|IFAAAGH HAHAN A E
HE AT dotatd AEAE AEstE =AM EH
Ay g 7 Ak

2 d7e v A e iy s A4 99
= AEE R 7] ARZAAEC] FA ol ¢ FH A &

g 53 AHEA A uAE T2 ZAFFLEA A4
Fuge] dgFd 2 3JA8E £ MSEY NxE
He o 719gEaa Ao,

ZHEE el AR Eit WFAFGH F7E ARAE
Aol A ZF (Lilium lancifolium Thunb.) 7)o}

3G JAAE B Witk e Z2E £RE 7Rl
Ne& & Z=247 33 MAST clean bench oA 70%
A5 oy EFTE A F Tween20&
Ak H7138 1% sodium hypochlorite o] £x-5 1087+
A%dy AR 33 AHIAY A5EH FARE MS
(Murashige and skoog 1962)eR]ol] XA} sled U 16A17F &
3} 8AIZE AR TOYZE wieket 71 A EA S AQIHE
AAANER ARSI A4 Fg] QAL X E MR
AL X 70% ethanol2 177+ &5¢ b3 FdFE AHe
% Tween202 43 #7138 5% sodium hypochlorite £ o]
19E 2087 A531Y Qa5 33 AFstd AF lem

o
=
oo
=
=3
b
e
)
),

HHX| 2R 2 BRIz

712 R]&= MSHIR| o] sucrose 30 /LSt & 9 o/L-& A7}
37, pHE 582 ZAFYCH EAHLE A7 S5t
MS Hix]e]l naphthaleneacetic acid (NAA) 0.1 mg/L¢} 6-benzy-
lamino purine (BAP) 0.1, 0.5, 1.0, 2,0 mg/L.& &A% 4=
o] ujRjoll FlujuRekdt FAtA fegt Zo] 1.0 ecme] &%
A A4 g JARE AT F 457 wujek S ol
% 3t A ES ZARBIA T

ABHAE F317] sk MSulA|] 24-dichlorophenoxy-
acetic acid (2,4-D) 0, 0.5, 1.0, 2.0 mg/L., BAP 0, 0.1, 0.5 mg/L
18)3 NAA 0.5, 1.0 mg/Lg EH T3 1259] =)o) 71

WoFst 2R FEld AAUS G F 837 Fare)o]
A Eksled B A HELS ZANEIITE A AR 4B
A AEFHE FE317] 95t NAA 0, 0.5, 1.0 mg/L ¢+ BAP
0,0.1,05, 1.0, 2.0 mg/LL-& Eal3l 952 vix]o] 0.5 g4
ST Y22 A3 T 837 Bujokstel 29173k shoot
2 458 ARSET 2979 TNE 2AGOH o)A
S MSHjR|o| A} 85:7F Huhokate] Baj2 HANAT 2
Bl & ¢87 X 15 mm petri dishol} 20 mL4 £338FA 1 ¢20 mm
Al &l 10 mLY B33}k

HOFRAL 2% 2543ColM Gk 2447 AEE
FAB T, ke FBECZ AF 16417 L BT 2,000
Lux (27 pmol - m” +s") 2] FAEIE A 54Tk

AEst A, T GAA ol E E13t] st GAAF
o] HgE ZARBIY T MSul x| A] FAZRE woldt L
%73} 24D 1.0 mg/L, BAP 0.1 mg/L & 3715+ MSHj x| o)A
AAE $58 F NAA 1.0 mg/L, BAP 1.0 mg/lLo] A7}
MSujA] ol wiekele AESAZ] F MS7|EujR| oA BZA|
2 RS AEAY 2PRAL AFHNA dSE 24412
2] s & Farmer’s solutiono 4] 247+ A AT 1% aceto
-carmin®)] 1A)1ZF FF F4E3TE AE A= squash
method 2 388 R 7 (x400)3tol| A #2a3Th

S35z
A7 AAA 1074 39 9hEaie], 2o} By

A, AL T8, AESHE T ARSTE Means +SEZA]
ZA AT

Atole] Hoj Fgol AES Bk

Fue] Ao ZHE FEHol el glojA AARAEA
NAA$} BAPS] Fxo mE §&% YolE Z3NTable I,
Figure 1), 7]WuloF &Q1H 9] FA o} LA &2 NAA 0.1 mg/L
9} BAP 1.0 mg/L7} &% ] 2]¥ MSul Aol A <k, dafj <k
F 21 BF 90%2 Y 2o, A4 He EHo} i
AE-S NAA 0.1 mgL 9 BAP 0.5 mg/L7} £%x2]8 MSH
Aol A BuFA] 83%, UM UAl BRR 7MY ESTE BHT



A3 B} AE NG AW 4 AW ZF NAA
0.1 mg/L9} BAP 1.0 mg/L7} £ Az)¥ MSuR] oA 437}
P FAAE W 72k 1978k 4002 7hE Btk $go)
SRS N Aol B9 A1 GF B RE
A 27 7% HA 83/\-15}.‘: 0] YurFo|PEH), o) A0 H]
I 9 E el B AMEE HEhiE FAdE ne
FE= E ;‘HE} g 5 ok A Fol, ugve 1
g3 g 71 ‘45]#‘3’1]’\15 SR DONIME SR PR L
ofe] WA} Ago] JHF Y Aoz BIHAT (Chung

Table 1. Effect of NAA and BAP on adventitious bud formation
from Lilium lancifolium after 4 weeks of culture.

Treatment (mg/L) Callus induction( %)7

2,4-D NAA BAP Microscale
0.0 0.0 0
0.5 0.0 0
0.5 0.1 3+47
0.5 0.5 0.1 33436
0.5 0.5 13+94
1.0 0.0 747
1.0 0.1 37494
1.0 1.0 0.1 30+26
1.0 0.5 17447
2.0 0.0 T+47
20 0.1 30+82
2.0 0.5 747
"27 umol - m” - s of fluorescent lamp under 16 hours photoperiod
a day.
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Figure 1. Adventitious buds of Lilium lancifolium after 4 weeks of
culture. A, B, microscale- derived adventitious buds on MS medium
supplemented with BAP 1.0 mg/L and NAA 0.1 mg/L in the 16 hrs
light condition; C, D, bulbscale-derived adventitious buds grown on
MS medium supplemented with BAP 0.5 mg/L and NAA 0.1 mg/L
in the dark condition.
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Figure 2. Callus induction from microscale of Lilium lancifolium
cultured on MS medium supplemented with 2,4-D 1.0 mg/L. and
BAP 0.1 mg/L. A, 5 weeks after culture; B, 10 weeks after culture.
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Table 2. Effect of 2,4-D, NAA and BAP on callus induction from microscale of Lilium lancifolium in the dark condition after 8 weeks.

Treatment (mg/L) Microscale Bulbscale
Cutwral —4mM8M8m8@ —————— — - - — : —
condition NAA BAP Formation No. of adventitious Formation No. of adventitious
frequency (%) bud/explant frequency (%) bud/explant
Light 0.1 0.1 40+82 05+08 43+ 125 12+13
0.1 0.5 83+47 15+ 1.1 83+170 28+21
0.1 1.0 90+82 1807 72147 39435
0.1 2.0 37+94 05104 43+206 12+16
Dark 0.1 0.1 50+ 14.1 08% 1.1 50+82 12+14
0.1 0.5 87+94 18+12 93+94 39+25
0.1 1.0 90+82 19109 87+47 40+28
0.1 2.0 53+189 1.1+03 53+94 19421
Foll= 2 e 7t 45 AdHE BAL 6571 A Table 3. Plant regeneration from callus in microscales of Lilium
UEA ARz ARE T, 105 S 2 7] 49170] 8 lancifolium after 8 weeks in the light condition.
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S5t 47% oIk, kineting} NAAE ZA3) FA718iA A
H27t 100% =By BRastgoh Tt 44 d3ude
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o AgFelA 7HF Bold G 5.0747F ARSI
AEs A079 AZo] 1 mm oldtE ¢ 23O, NAA
1.0 mg/L9} BAP 0.5 mg/Le] E8A 7oA Qs &
AAE BHG 067171 ARgstg ot AEsh 290739 F
7ol ¢k 3mmZ 7F¢ Atk & BAPY FX%7} 2.0 mg/Lols)
o)A NAAY %7} 0.5 mg/Ld wHeh 1.0 mgLyd wf thA
Z AR 290749 2t 27 o F AEE 2tk
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Treatment (mg/L.) Microscale

ati No. of regeneration .
NAA BAP frflz:(;)lfgrllzt}llo(rz%) micr%)b?ﬁb o Size
0.0 0.0 534206 06107 +
0.5 0.1 77+ 125 51437 +
0.5 0.5 47+47 13+15 +
05 1.0 30+82 05408 ++
0.5 20 70+82 23420 +
1.0 0.1 3+47 01203 +
1.1 0.5 54447 06106 +4++
1.0 1.0 63+47 13+12 +4++
1.0 2.0 63+ 125 28425 ++

"Microbulb diameter : +, less than 1 mm; ++, 1 ~3 mm; +++,
more than 3 mm

Figure 3. Regenerated plantlet from callus of Lilium lancifolium. A,
single-shoot regeneration from callus on MS medium supplemented
with NAA 1.0 mg/L and BAP 0.5 mg/L; B, multi-shoot regeneration
from callus on MS medium supplemented with NAA 1.0 mg/L. and
BAP 2.0 mg/L; C, development of roots on MS medium; D, regen-
erated plantlet.



Figure 4. Chromosome (2n=24) of root tip cell (X400). A, seed-
derived plantlet; B, callus-derived plantlet.
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