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Effects of Explant Parts and Plant Growth Regulators on the in vitro
Propagation of Lycoris squamigera
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ABSTRACT This study was carried out to investigate the influence of medium composition for in vitro mass
propagation of Lycoris squamigera Max. After the disks of short stems, segments of leaf within bulb and scale were
cultured on MS basal medium supplemented with various plant growth regulators, they were examined for the
extent of callus formation, shoot and root regeneration. In the culture of stem disks, adventitious shoots were
regenerated from the basal tissue of bulb scales, and combined medium of 1.0 mg/L 2,4-D or NAA + 2.0 mg/L BA
or kinetin showed the the best response and 4 ~6 shoots per explant formed. In the culture of leaf segments within
bulbs, both MS medium supplemented with 1.0 mg/L NAA + 2.0 mg/L TDZ and with 1.0 mg/L 2,4-D + 1.0~2.0
mg/L. BA were produced callus profusely on the base of leaf tissue and 3~6 shoots were regenerated per explant.
In the scale segments culture, calli were produced on the basal tissue on medium with 1.0 mg/L 2,4-D + 1.0~2.0
mg/L BA. The best result were shown on MS medium with 1.0 mg/L NAA + 2.0 mg/L TDZ, and 1.0 mg/L 2,4-D +
1.0~2.0 mg/L BA. Maximum number of regenerated shoots was up to 10~12. Adventitious root formation from
explants were formed profusely on MS medium with 1.0 mg/L NAA + 2.0 mg/L kinetin. The most desirable method
for mass propagation of plantiets was the shoot regeneration from scale segments then subsequently subcuitured
on medium for rooting.
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ZolR 7] FEth Wake] A9 AQAuge] ofs 7l
A o] o]FoF T (Takayama and Misawa 1983),
S, L3 5] WIS B3l A1EA AEYE fRstd ¢
FAsto] Ag3l @A) o]23 ik Eun} Kim (2000)2
Aabso) Qluulokel ogk 7l thFF2AlolA] diske} IHE
st hSAS A 2R e oiXe AEEE
A B3 disted Es uf ok o]e} 7 JoFHAA
A 29 7 wiFEE SAHEEC] BT vlolg s 71
F Ae] ThsEy] W 3% A Ay At
FEARS 8 B2 dvt o) FAR Y ok =AM GE
o] &3 oA olH B9 5 ANFEE AMESEsRE vl$-
2% ggloZ 2HE-atm ulokR-glol wat W5 o] 3o

%_
7 A3, w9 QEE} AZSO Ao} Uk B3 Jard
27, 94, 27, L BT 16 (R o) MR E ol8)

o, FE MM Qo] A Ut ol2g ZIliny
Foll A viFA e vh3-2 AEFH HEY FHH A4S &
£ 718A Y A, AENFREAY TR s o
22 9] wh2e] 2o]E Rol7]% 3} (Paek 1998, Yi et
al. 1996).
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WPARE Wl A FIE 2A5 SC 93
3] VRYZ BBHAN FRE B F AQY FKE
Aaste] kel weh Basid AAsAch W
FrAE T2 W 9S4 disk, B W)

% QWEH £ INEOR FHEYT SX5 mm

A A L7 B FBECF PPFD 70 pmol -ms
o] A&FFAF 2542TCo APl Budstgot My

AA) F-9ol o Aeix FAPAHES shoote] A
3} 3 Ao A e 2ARIeH, s shootTh
3td A= el d3d AIE Hl NAA 10
mg/L 9} kinetin 20 mg/L 3 7Ha)=]oll A a3k )

QAT FAE d dRHS wUT A NAA 01
mg/L9} TDZ Z-& kinetin 10 mg/L7}F £ 71 vl x| o] A
= Wk 9Fd IR AEAE st kbade B o
2 wsls 23 4 1tk 28y NAA 10 mg/Lell TDZ
E2 kineting 20 mg/LE £ vixoAME A 7]1E o
Hi gt A WA o] A s} dAEg ot 7] WAL &
g & gk Edt 24-D 01 mg/Lo] BA 10~20 mg/L
g 7K wjAe M e Wik 47 FHE 715 vt
wAlEgom 85Y Fole 2, ZARESITh § 24-D 10
mg/Lol BA 2 mg/LE #7138t wix|ol e Aejxrt A3
FAEJL A 22 5E WA T 3~4709] shoot7} LAY =]
o 7h F53 wh3-& Bo} (Figure 1).
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NAAAEE T A= Wal7 91917 NAA 10 mg/L9} TDZ
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Table 1. Formation of callus, shoot and root from disk, leaf and scale tissue in MS
medium supplemented with plant growth regulators after 14 weeks of culture.

)2 BAs AYsARoH, A6 A9 4
fe) AHt sha oimel QIBEEL 4-5ujd

Plant growth

Disk Leaf Scale

regulators (mg/L) C S RN C S RN C S RN
S AAS L 7h2H F2 F7F vz ol B NAA 0.1 + TDZ 1.0 -+ -2 - . L
o] AHE AHEEFAT N1 EEAE MSHA NAA1O+TDZ20 - ++ - 4 + ++ - 5  + 44+ + 10
(Murashige and Skoog 1962)& AME-3t4loH NAAO.1 +Kipetin 1.0+ ++ - 4 - - - - - . . .
AAZHEAL auxinfFZ NAASH 24-D, Alo] NAA 10 +Kinetin20 - + - 3+ - + -  + 4+ ++ 3
EJlo]UFE thidiazuron (TDZ), kinetin 2 2,4-D0.1 +BA 1.0 -+ o+ 2 + - - - )
benzy! adenine (BA)2 0.1~20 mg/LE Z§3 2,4-D0.1+BA20 e
o] (Table 1) ZA3ITE 3% sucrose, 3 9 24-D10+BA 1.0 + ++ + 6 ++ + - 4 - 4+ + 6

24-D1.0+BA2.0 - +t+ - 6 -+t - 6 + +++ - 12

/LZ H7F8lal pH 58% A slstaich vkl

as

22t Sy 3wEoz et Mo
W% R 97 G AT U

flo rlr

* -1 no, +: rare, ++: moderate, and +++: good response.
C: callus, S: shoot, R: root, and N: number of shoots per explant.



H] R A= w) kA 1 ~37)4]9) shoot7} WA E Qo) 24-D
0.1 mg/Le} BA 20 mg/LE EFH7I FolAe= 1A 3
~47A 9] shoot7t WAE ] 7P Fsd WSS BT, ot
22 24-D 10 mg/L9t BA 20 mg/LefAlol A ks atsict
(Figure 3). DiskZ2l2 Q@ Eo] 1 Ay~ AL
FE] A ekgkom, disk 9FA] shoote] WS 7} ¢lH o] 7|H
o E3kd doprt 7)ol Bl AAEHE ZAow AT
o} el 22 24-De} BA B 10 mg/L H7HE F-olA
o wjekatA FEE AT

wiek 145U 3o who A= (Table 1) $xF9 A4
NAAUY 24-DE 01 mg/LE AFL #7115 #v 79 H3
7F gAY 2 AR th 2y NAA £ 24-De] 5
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b oA E At @S 2 A shoot7h A8 FA
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170e] AHAAG 5~671¢] shoot7} Bt 71 S5
H-2 BT (Figure 1),
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Figure 1. Callus and shoots (A), and muitiple shoots (B) by leaf

segment culture on MS medium. A: 1.0 mg/L 2,4-D + 1.0 mg/L. BA.
B: 1.0 mg/L. 2,4-D + 2.0 mg/LL. BA.
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mg/L&E 372 TDZ &£ kineting 10 mg/LE Y5 AR
HEE AFLrolre vgsiA B%T 24-Dst BAE 7}
gk Fo Ak 5~67F7F Bakeo] dag whgolqith Disk
ZA 9] v M QlHul kAot o] shoote 24-D 10
mg/Let BA 20 mg/LE Zge oA wikA 67047}
waEo] M kEtth NAAS kineting Z3g oA
T o 3~4AE AN Aol meklAY 29
T A7 Beol Ed3 dEEAe AT MigRHeR A
SrelA] gkqtth dizjo] wh e NAA 10 mg/L9 kinetin 20
mg/LE 2T TN g B WSS HYE v (Figure
4) Qlmelut QzA9 el FEH shootd AThEReFst
of WolE WYA7IT Bre pordl olAF] FHY 22
AZ AAAT)E ol 7bg AEsiThy BAYT,

e 14579 T w2 g o2 REH shoot7} AE3HE WA
49] ZAlA (Table 1) disk ZFoAE Ao A
shoot7} 2~67 &3} 24-D 10 mg/Lo] BA 20
mg/LE Xt FoAE wjkA 7 6707t #3tete] 7Y B
Sttt DiskZZ e A= shoot7} I Ate]e] 7]7ol A LA s}
T o mFo] & o A% dotg F3kE RN A
Q1] wfekR ol 7)ol £3) I EE Ao B
Ak dx2FHAAE NAAY 24-D AFEFolME shoot7t
WA E) R 9EgkT 24-D 10 mg/Le BA 20 mg/LE F7}g
7L 670 A 2 7HAF B9k NAA 10 mg/Lell TDZ 20 mg/L
g 238 % S 2ysle) J3 WL B, <
HE vkt XEolA= NAA 01 mg/LE 718 FolAgh

Figure 3. Shoots by disk segment culture on MS medium with 1.0
mg/L 2,4-D + 2.0 mg/L BA (A) and 0.1 mg/L. 2,4-D + 2.0 mg/L. BA
(B).

Figure 2. Callus and roots (A), and shoots from callus (B) by scale
segement culture on MS medium. A: 1.0 mg/L NAA + 2.0 mg/L
kinetin B: 1.0 mg/L NAA + 2.0 mg/LL. TDZ.

Figure 4. Shoots and roots derived from scale segments on MS
medium with 1.0 mg/L NAA + 2.0 mg/L kinetin (A) and intact
plantlets (B) before transplanting to pot.
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shoot7} WAIEA] ¥T HE Ho|M wkg3lg=rl 24-D
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(Hussey 1977) ﬂﬂl%ﬂ HolAlE f&3 AE U
2 BA7L fivy AzEoh yZea e i AFeME
NAAS}H Alo|EFFOIARE E&3 ujx]ol] Z7|ufefellA Hof
A AEAY QA ANE 2 AFE FESAE @, 5~7 mm
A7|Z2 HES AZRLEHAL UL Adse Aol

3] %—MW”P o] HA] 32 % %iXIH 71 ZAAA 2

oz AEd AENE A RS 498 198
olgsi, TR RS £AE JUE elgaIEd o
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%
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BIZ shoot7} HAlel= AL A

ezl A WA FFel vE L
genotype, MOERS), THEA QKB HA9 2A, wP
87 5 olg 99lo] Agstel £Ael AT FE MR,
WA W PR AR R FRe te ge
Atk gt} (Kim et al. 1989, Paek 1998). £3], 7} AA
Mol gat ZRuA] Wrkshe ARZAA AbolE7to]

EECRERE NI
gel Atk ek L
HE $4E s 2 ge 31%"'5_94
EFIIES ZPAL VRS KT L AL AFEe
9823 TEE9 Al|EAolde ke Ro| ETHol
2 By EAH

Vo] A4 diskE
z27F A dAENeH ZH’-94 4 3 2ze Ba= 50
mg/L NAAS} 10 mg/L. BAE #7138k vjx]olA 73 &5
4909 (Lee et al. 1995), & T2 HydAE F49 74
viekA] 10 mg/L NAAS 50 mg/L BAE 713k wx]o A
43 AL SR A= 1T G 032 welAD
diskE ¢kt AL AHF Lo QuE= HIE Ut}
(Takashi and Tadashi 1980). Z1&\} Eun3} Kim (2000)
Aetse] EgFEAE A8 A S oAl diskE F
&35 A A ol AT uug 3k diskE ¥ ;3_}3],;(’[ oroe AL 13_}%
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g relA 1719 FHEAT 5009 st @AY o 7}” ¥
33 WS 2yon] NAAS BAZE 7z} 20 mg/L &€
gl ol s tholAl oF 157 EAEte] 71 FEd e B
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W] FEF WS BTk duk,
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JALsEe] 71 o 2ol Ul A wjA9 24e THEI
A3t AAZAEZY Hr7HgS Geldh MS7I 2Rl disk,
hEskine] A QWA Hﬁ%h& T AYre] LA
shoot & ¥ ANESIPFE AT Diskx2 o] wl ¢
AME ¥ Abel9] 7|17 51401]*1 shoot7} 'HAYstA 0™, 24-
D Z& NAA 10 mg/L + BA Z-2 Kkinetin 20 mg/L7} &
234719 WA AEAG 4~6712] shoot7} LAY o] 7P

]. &0 13]._9__@_ E_O:h:]._ L_‘Lj 1Hz¢] 01;(4_140 HHo]:—G],
NAA 10 mg/L. + TDZ 20 mg/L &7 24-D 10 mg/L
+ BA 10~20 mg/L &l QA2 7]5A A
27} A5 whAlEE 3 3~67)19) shootr} A E-skstgTh ¢
HzA A Aexzt dAgen 24-D 10
mg/L¢} BA 10~20 mg/LA#FoA 2AsIATh NAA 10
mg/Le} TDZ 20 mg/Le] &&x2]59} 24-D 10 mg/L9}
BA 10~20 mg/L. E&FM= H3 10~1270¢] shoot7}
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