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RS T AN [ 2 5 P E ot 20 5 1 B b Bt (R0 500 o 8 SR8 W 1) R AN E A 332 R/ MS + 0.5 mg - L zeatin +
0.05mg - L™ IAA B FRHE8E 37 6 85 AN 8 S A 00 100%. 2) AN 2EU) /N ek by J8l din s i 41 40
P3| MS + 0.5 mg - L™ zeatin + 0.05mg - L IAA B, MS + 1.0 mg - L 6-BA + 0.05 mg - L™ IAA [J35 773
I AR SE S I 54 K R o 3D7EBB RS 7R3 i K 45 3 om DA_E (K /MRERREE A B 1/2 MS + 1.5 mg - LINAA
M AEARRT TR I PG IR 42 d )5, AERREIL 93%, “FIUMREK 12.3 cm, MHCFIMREL 11 4¢, Hoar4ek B AR
NI, 4) AR RRRBIRICL E RS BRA BN 2 ¢ 1 IR, G5 ik 66.7%.
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Abstract: Leaf, petiole and pedicle explants of Pulsatilla koreana were cultured on MS medium
supplemented with various concentrations of zeatin, kinetin or 6-BA combined with 0.05 mg - L™ 1AA.
After 6 weeks of culture, effects of cytokinin on adventitious shoot formation from explants were
investigated. The highest frequency of shoot formation was obtained when petiole and pedicle explants
were cultured on MS + 0.5 mg - L™ zeatin + 0.05 mg - L™ IAA. Regenerated shoot were cut as several
cluster or single plant with callus like tissue, and then transferred on MS + 0.5 mg - L™ zeatin + 0.05
mg- Lt IAAor MS + 1.0 mg - L 6-BA + 0.05 mg - L™ IAA for shoot propagation and growth. When shoot
reached more than 3 cm in length, they were transferred on to root induction medium. 93 percent of
rooting ratio was observed in 1/2 MS + 1.5 mg - L™ NAA, after 42 days of culture. The rooted plantlets
were acclimatized on mixture of North east mountain soil and perlite (2 : 1).
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By (Kimetal., 2004), HAG) 12 2R AEEE . FEARME b, S0 /N2 7R 8590 TR KRG
Il 5 T 5 240 e I H AR A BTG - O B SRR AR, 19990 4R, (1SS FRAE N th s 2541,
RN A AT GRENRIEBRE, 2002), AR RTHR) R,

I [ Sk 5 KSR T B, (AT RS, R RN RERR, RS2 s ) (Sang etal.,
1993); Hlj, #ASE LSV TR ARG, N TRFEE SR>, i BB ARINAE, s it
Ab, RS AN 25 EAERAOW SN E, i B ool FHEE AR YR 25 BR SR, AT 7R &
Ko FIzadkAENMTE HIZH, SLIZELR, DLURAAFHEEIN . B HIFR. TP f, FEEIEEE
SLETR IR H A, Wil K4, e SR T IR AG R, OO a5 21 i B I R T 25 B2 25 4l 1 A =
I T AL A8 FR B AR AR IR UL 1B Y 7 2

TERAEE SRS AL ARG 5 5100, AH OGS T AR 23 0 SE 09 5E (Lee & Oh, 1993). ZEAR (Yoon,
1996) W THIPHETY, (HILMERAMG. EARZE, ARHE 58 35 (1 215 Do BT R RIS N T ss
FCIUAR A =R &R, 1T P A BT (1 S BT A SRS SR (A DGR I

AHFFEH CLEASE (S I By IHRRRIAERE A kL, 9T T zeatin, kinetin, 6-BA X115 A E
ZERM s DAANTE 2F A AMPRVIE R T R AR RIS 8 A AERR B s BESE T AN )R T
EU O 20 35 1 AR T PR 5 T

1 MEETHA

1.1 #

TRIGAPRL A B A S EE (3K 5y, R AR VLR IE S SRR . 2005 4F 4 AR 9 HEUK, AMEMAK
W ARRE . RN . 4 T EOM RIS, Bk R R AR, (HRITAE: 9 HIMMELEHFERKIZE
TE M P AT BT AR Sk e AN 2005 3 a0 7 i B RO HR % T v v M RO ATE ST i 4 R 5 7 S0 =
AT

MORFF KL 2 ~ 4 h, SRS I LI PEE AR 10 min, IFH HRK P SE R T0HH 1k, H
JEARL T /K4y o 7EMBIE TAES AN 1% Tween-20 [¥) 1% R SUR4ANE L 20 min, P lald%sh LIk, 5
K KMYE 5 ~ 6 K, JAE KB FIAVENE T 1, H KA TR 1mK sy, &H.
12 AEFHFES

PR B AERE . MR DI ZT 0.5 em, D)4y 0.5 cm x 0.5 em [/, 23 RN BIAS 2 2F
HGREE b H SR MS (Murashige & Skoog, 1962) 1% 77570 VR INAS [ 2 ) T2k
# (zeatin). #3h% (kinetin) fil 6-BA, ILykJE B4 5% (0. 0.5, 1.05 1.5, 2.0, 2.5, 3.00 mg- L%,
3%H%, 0.8%5iflE, pH 5.8, REALFRM IAAMKSEEIA 0.05 mg - LYo Wy IERFILEAE FH S ) 5)
RN 2~3 ] ORI, oy iR T FiRp)il SR, T (25+ 1) °C. JuligR 16h - d?, b
WAL 4 000 Ix NEEFE. RREALEREM 10 ~ 15 /MM IR, @ IS, 6 R Si4iR. A A
(%) = (FRAEANE FAMEARE M SMEAED x 100, K EE 3 K.

1.3 ANEFRYIEE

FEANE E U N L NI RS R 3L . BEAE AR FRSEE (1) MS + (0. 0.2, 0.5, 1.0, 1.5) mg-L*
zeatin + 0.05 mg - L' IAA, (2) MS+ (0. 0.2. 0.5, 1.0. 1.5) mg L' 6-BA+0.05mg-L* IAA. %f
AMAEBE 10 BRE, 6 FUSSEHE R W R = 5 A I R B M MEAR T S A R T 3 K
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14 HIREBH

OFF T A E F HEAE ARV ERSE IR QR A G 7 ik b K 2 3 om BB kS5 / Ml
BRE N BRSS9k . B IR MS R 1/2 MS + (0. 0.2, 0.4, 0.8, 1.5, 3.0) mg- L™ NAA.
Rl 8 ~10 4N, HE 3K, 6 MGG E R . AMRE (%) = EMRMHEEREE > 100,

AL LB IRE A, AT R KR, #%1:0, 101, 20 1R 31 2 i/ 4 ML,

IO QAT IFRE IR I 1 ~ 2 d IS0, YRR IR IR AL, NN 1.5 mg - L NAA (1)
TOHRIZK R 10 ~ 20 mine REHUAE-KARCH IR B R R B AT S p ) SRE 2 L, TG R DA A 1Y) 1/4
MS AR IR, R IROFIE, PR R AR, TR s LR, 24 h G ITIRAR, 4k4k
BigR, BHEBANRE, 6 BRI ILRIEE. BiGE (%) = UG REREUR kg x 100.

et R SAS BRAFREAT T 2253 KT M2 T LU E 4t (Duncan’s 7).

2 HiR5rH

21 AREMEKIFETFILENERAE QL SARIMEKIESAEFRIF M
2.1.1 zeatin #9% R
TEVS N zeatin [R5 S FRFERE IR 2 AT, AR AR AR R G 7 i K 9 th IR 2 € R R (1)
B, 4 A NEGHAL A INEAE ZF s AMEARI 7k ARG, (HAS e @ A 41 27
FAEZER 4 (1, AL as a-1). AEIKREE zeatin XPANFIZLZUEBAL AN E HHE S Z R B (R
D, FeBEFHRRE 2 N my, R RS, AR AR B 2 50 AN B
£ 1 TRKRE zeatin LEMNFBH LB FEF FESHEM

Table 1 Effect of zeatin concentration on adventitious shoot formation from leaf,
petiole and pedicle explants of P. koreana after 6 weeks of culture

KT/ (mg- LY PGR AN5E 2 152 % /% Shoot regeneration frequency

Zeatin IAA 44 Petiole W Leaf Tehl Pedicle
0 0.05 Oa Oa Oa

0.5 0.05 100.0+0.0b 79.0+4.0bc 100.0+0b
1.0 0.05 100.0+0.0b 53.9+13.4bc 100.0+0b
15 0.05 98.0+15b 56.9+4.4bc 100.0+0b
2.0 0.05 100.0+0.0b 21.1+16¢ 100.0+0b
25 0.05 925+85hb 38.1+11.4bc 95.0+5.8b
3.0 0.05 825+9.1b 53.9+24.7 bc 97.5+5.0b

Ee RPEARATME £ SD, WS P ARR RO R B ZE R R (P <0.05).
Note: Values represent the means = SD, Means followed by different letters indicate significant difference at P < 0.05.
2.1.2  kinetin 493"

FEASIN Kinetin (¥ S R IRIERE IR 2 J Ay, 3 FAME A R AR IS, BAE @AM
AEZFRIAL, AHMEE NEAN E ZF RO LA KW AN zeatin (S-S RCR (&1 1, B. by b-1).
ANFHSE Kinetin X 3 BlAMEAAE OGS 25 8 (R 2), feMAIHR R LR AR, ot
ARG . LA AMRELAR, DASCAE D MR % W LA BRI TG 2 25 72 . LAAERIE A AME
I @ 15 75 MS + 0.5 mg - L kinetin + 0.05 mg - L™ 1AA.

2.1.3 6-BA #9%m

FEREL AR P AP R EA I A FIIRBE R 6-BA HUIEPREIRIERS, . AR AMERIZ

Wi, Aotk (1, CL e
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2 FRRE kinetin REMEBE AL ST EFESHRME
Table 2 The effect of kinetin treatment on adventitious shoot formation from leaf,
petiole and pedicle explants of P. koreana after 6 weeks of culture

KR/ (mg - LD PGR A HTAR /% Shoot regeneration frequency

Kinetin IAA 49 Petiole iAo Leaf {eA4 Pedicle
0 0.05 Oa Oa Oa

0.5 0.05 80.0+14.1b 29.3+1.0b 80.4+44e
1.0 0.05 65.2+22b 325+55b 61.0+5.7cd
15 0.05 77.3+19.3b 58.8+1.8b 579+36¢
2.0 0.05 76.7+9.4b 68.0+6.6b 241+53b
25 0.05 66.6+9.3b 209+59b 50.0+39¢c
3.0 0.05 81.8+6.9b 275+106b 68.2 + 4.3 de

e RPEARNTFEHE £SD, R—F AR RN IR ER % (P<0.05).
Note: Values represent the means = SD, Means followed by different letters indicate significant difference at P < 0.05.

22 AEEMEKAT TR A E K SEENEM

Wi 3 FroR, TRV zeatin MM GEER L, BiAG zeatin IRFEIITH T, H95E RECE WM&,
H zeatin ¥/ >0.5mg - LI, 5 REE R E, HACEFERKAIES, ALyimih; zeatin AN
0.5 mg - LI, AMHGTE R AL m, T H A ROR, RS, ANE OB KK AR DR,
L zeatin 4N 4> 25 SHIGER, BOEMEAR IR MS + 0.5 mg - L? zeatin + 0.05 mg - L™ 1AA.

R 3 Zeatin MEE A LGB A

Table 3 The effect of different concentrations of zeatin on shoot propagation in P. koreana

K EK A7/ (mg - L™ PGR HME AL T R His/cm

Zeatin IAA Number of explants Breeding ratio Average length of shoot
0 0.05 30 0.4 6.0~7.0

0.2 0.05 30 >4 5.0~6.0

0.5 0.05 30 >7 45~50

1.0 0.05 30 >8 4.0

15 0.05 30 >20 3.0

W 4 Fros, {E48IN 6-BA MG IR 5L, 6-BA IKE A 1.0 mg - LI, AU R AL #
iMHM R, MRS, A FRRAERK, KREL (K1, D). Kk, L 6-BA 44 iy 24 5k
TR SR, MS +1.0mg- L 6-BA+0.05mg - LT IAA il 5 5.

#4 6-BAXWUEELSHANYN

Table 4 The effect of different concentrations of 6-BA on shoot propagation in P. koreana

F#AEK R/ (mg- L™ PGR HMEREL IR Hirm/cm

6-BA 1AA Number of explants Breeding ratio Average length of shoot
0 0.05 30 0.4 6.0~7.0

0.2 0.05 30 2.0 50~54

0.5 0.05 30 2.3 40~5.0

1.0 0.05 30 7.1 3.0~4.0

15 0.05 30 6.0 2.0

23 HEREFEBH

231 RBARAA ARG "
A S E FEE NS EREEFEIER, 20d A IR 5L, 30d JGREM LR LIS,
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(HAEMGRARG, AEARI TR 2 AN H, B4R IeT

BAERTEREFRIE K 2 3 em DL L /INIE AR N B IS R JE NAA [AERRRRFRIEH, 10d Z¢
TP AR JEE, 6 FJE HPF MR KR 0.7 ~2.3em (K1, G, H).

AREE . P AERE SPIRAKAE 1/2MS 853755 B A T8 MS iRt (R 5). Bk, #)
5 1 Sk 55 AR ARG B ISR A B TR IE N 1/2MS 55975

F#5 FERE NAA MEEALSERMPIE
Table 5 Effects of NAA treatment on P. koreana rooting

yusil NAA/ EMREI% SRR /em SRR AE AR L
Treatment (mg- LY Rate of rooting Length of root Average number of rooting
1/2MS 0 70+01a 06+04a 1.0+1.0a

0.2 70+01a 1.0+09a 0.7+06a

0.4 344+0.1b 1.0+04a 27+06a

0.8 61.0+0.1c 1.0+04a 33+15a

15 93.0+0.1d 23+0.7b 11.0+4.0a

3.0 79.3+0.0d 11+06a 25.0+6.2b
MS 0 Oa Oa Oa

0.2 Oa Oa Oa

0.4 133+0.1ab 0.7+03a 15+06a

0.8 17.4+0.07b 0.7+03a 19+10a

15 33.3+0.06¢ 1.0+0.2a 43+17b

3.0 25.2+0.07 bc 0.7+02a 78+22b

Ee KRBT £SD, F IR AR TR R S 2 7 B (P <0.05),

Note: Values represent the means + SD, Means followed by different letters indicate significant difference at P < 0.05.

2.3.2 RFRE NAA 3+ A AR R

K /N RD BRGNS IR IR B NAA IR FRFER, RAMRBUZERRIRMK. 1/2MS B3
o, I NAA RS 0.4 ~1.5mg - LI, AAEMRIER, AEMRZE, AR TFRKR NAA
WREE B T R4 s (R 5), RrBl RN 1.5 mg - LI AR F &IE 93%, FHIIRAK. P
BIEREZ . MRAEKRE (1, Ev G); NAAWKEEN 3.0 mg - L1, HUHDPH:, ~FRER ¥
Z, HRARME, WEE, A5, mwEKE (B 1, Fo H. ik, ASkSEREGER RN
1/2MS + 1.5 mg - L NAA.

2.3.3 R ARG H G0
W 6 Fin, ZAbih HRMBZEE RSN 2 01 i, MR sTE R e, JF A K

4t
F6 TEIERE LIS SEEHAENTE
Table 6 Ex vitro growth of plantlets of P. koreana as influenced by culture soil after 6 weeks in culture

Bepttet] CRAb L - BB R/ s S 2 /% Frws/cm
Ratio of substrate (Mountain soil : Perlite) Number of transplanted plantlet Survive ratio Plant height
1:0 15 26.7a 41+04a
1:1 15 133a 43+04a
2:1 15 66.7 c 74+09b
3:2 15 46.7 bc 54x+05a

i RPEIR AT + SD, F—FF P A F T REOR SR 2 7 B3 (P <0.05),
Note: Values represent the means = SD, Means followed by different letters indicate significant difference at P < 0.05.
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1 B#HALSTEFNES. EREBH
A. B. C: MHRAMEAAAE A2 255 S 1 9535 | (A: MS+2.0mg - L™ zeatin + 0.05 mg - L* IAA; B: MS +3.0 mg - L™ kinetin + 0.05 mg - L™

IAA; C: MS+3.0mg-L'6-BA+0.05mg- LT IAA); a. by c: M F AMEARAMERLEA & 255 SR 972 1 (a: MS+15mg-L*!

zeatin +0.05mg - L IAA; b: MS+1.5mg - L™ kinetin + 0.05mg - L*IAA; ¢: MS+0.5mg-L?6-BA+0.05mg- L IAA);
a-1. b-1: {ERESMERLER & H1ESH % L (a-1: MS+1.5mg - L™ zeatin + 0.05 mg - LT IAA; b-1: MS + 0.5 mg - L™ kinetin +

0.05mg- LT IAA); D: #iE IR T M FRFED (MS+1.0mg- L1 6-BA+0.05mg- L) E~H: LA MAR T

(E. G: 12MS+1.5mg - L NAA; F. H: 1/2MS+3.0mg- L NAAD; |+ J8G I SRS 4 885 1
CGRIEILERMBHE 2 0 1 RREHETD.
Fig. 1 Adventitious shoot formation and root formation from explants of P. koreana

A, B, C: Adventitious shoots were formed from explants of petiole on shoot induction medium, which contained 2.0 mg - L™ zeatin,

3.0 mg - L™ kinetin and 3.0 mg - L™ 6-BA combined with 0.05 mg - L™ IAA, respectively; a, b, c: Adventitious shoots were formed from
explants of leaf on shoot induction medium, which contained 1.5 mg - L™ zeatin, 1.5 mg - L™ kinetin and 0.5 mg - L™ 6-BA combined
with 0.05 mg - L™ IAA, respectively; a-1, b-1: Adventitious shoots were formed from explants pedicles on shoot induction
medium, which contained 1.5 mg - L™ zeatin, 0.5 mg - L™ kinetin combined with 0.05 mg - L™ IAA, respectively;

D: Multiple shoot propagation of P. koreana; E - H: Root Formation of P. koreana on 1/2 MS
medium supplemented with different concentrations of NAA (E & G: 1/2 MS + 1.5mg - L™ NAA;
F&H: 1/2MS+3.0mg-L* NAA); I: The rooted plantlets were acclimatized on mixture of
North east mountain soil and perlite (2 : 1) .
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3 g

WU R, DA Sk B it . AR AN R SR AR, IR zeatin R kinetin 3 1] 15 S A
SE S, JLP AR > R > Fr o XA REE SR AN AR - AR B G Al i 43 S0 AN 58 2
(115 320K zeatin>kKinetin>6-BA. 6-BA EYICANE 2875 3 v A RCR , (E6) 28 I 38 5 A R 0t o
AR E zeatin P53 AN E ZF AL, zeatin 0.5~ 3.0 mg - LMWK A, 3 Fl AR A4 A 41 28 2 5 Bk
(3G g b e 3s, R, zeatin O ~ 0.5 mg - L iR B L N 75 S AN 38 2R AR I AT Fr ik — D 9%

HRACE 1S AN 2 2F B RR AN 2 ZE B N AN IITATT A KT R R R 360, I AN ¢ 22k
KAy, AAREM, BEFZih. Mt HEWAET . BN, JEARE 2D AN 2 2 A Bk Bk 3
R RN A SRS I R IR AL, O S A KA L. Bk TaEsE (2004) i
AT RUBH S 5T S5 7 I I 25 AR o X 6 B TR J@ A 400 2 T A AR AR, 1 Sk P AR KR P T
REL SRS ZE RMDIRZEA 06 (AR 25, 1994). HLZFSEEIE 0 AL Bl FHRZE, Tk
R ASRH AT RSN Y, EAZRRRERET, AT FERRA ML S K GkF% 5%,
2004). DRIk, HEAT W6 SRS LI VIS, Sl AEAS 2 2R D) AN 8 2 A B BRI A 4 AL
A A P ATHE IR

A PRI A i o3 24 30T 1 Sk BT AN i 2 3 R, zeatin SMARCR AL, AR T2 HH
EAEK, AWy, (HAESEhRN T, zeatin RSB R, SRR RAE= A, 1T 6-BA 4
YISOV LLESE T, RN PR e . IS AR 2 T, Rk, SEBR R R g2 EH MS + 1.0
mg- L 6-BA +0.05 mg - L™ IAA 85 1% I B A I o

B SR AR AR . G208, I A AR FEREER . — BRI SR E NAA 1R R
5 EH NG S A E ZER, 2250 20 d BIEEFEA IR R, AR R 2 AN, AR
R, JFHA R FPIREIET . X5 Yoon %% (2006) X445 FAMIML. X 0] B E A E 2K
IR R AR AR I e R B AR R SR IS IR BRI, iy IR B AR R SRS 2 2R (AR KR AR . ARBF A 5
(RIANIE 2R N BB 1 7R3 rh, 24/ MR K 2 3 om LU B EE N BB RS 92645 SRR, KBt
TNEARCAT S AR 2, 17 B A 4 e A AR IS 1]

AR R I, FERIIE RS SR LKA 3 em DLEF/INVIERRAE 1/2MS 3 NAA f55 3835 b (1) 4
MR LIS N FFEAR B NAA I MS 8537 55 I o IX ] Bt BE 928 h N JC 2 0 & s 4 1 AR R 26
Maene #1 Debergh (1985) it SRR FRMI A RN, B5 55 b i SR BE vl /D 25 (R R A 1 AR A
Bucio 45 (2005) 7t Arabidopsis R & EHFTH R, Wb FRIEH 1 N T3 B ik o 28l {2
HRAKEHAK. B, @ A Sk S AR SRRt N IR EEFN PR & B e [ Ak — 2D L

12MS FEFEHEPIR AR EE NAA I, JLAERIAR BB NAA RGN @& s, i
1.5mg- Lt NAA EMRACR EAF, HHh BB 1A K 22 o 1K AT BEAR AR IR 204k 55 AR KA 7 Hb 3y
{7 RS ER i

BACE 11 SIS A AR m R AN [) 358 5 B A8 550 o 2L 35 W TR G 8 o AR T4 o0 AR B il
Bkt R %, nIRE AR KEE ) IBAMR ZE MR AR bl SR B 420 1 Lu TR A i
FORoK s PRAKHEFE M RAF, XaTReA B TR AR R ERMAEK, BB RE .
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