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ABSTRACT

This study was carried out to establish a method of mass propagation of Dumehyang (L. fischeri
variety grown in WVRC in Pyeongchang, Korea) and Kalopanax pictus (a line collected from Cheorwon,
Korea) without thorns through plant tissue culture technology. Kalopanax pictus is one of the most
popular vegetables, but its conventional reproduction method such as rooting cutting has some limits
including dissemination of root rot disease. In addition, Ligularia fischeri has very low propagation
efficiency because it multiplies through division. So, the development of a tissue culture method
through the generation of growth points and we tried to investigate the effect of explant type and
medium composition on somatic embryogenesis and shoot generation from japanese angelica for
establishment of in vitro masspropagation system. As a result of treatment with a growth regulator
for selection of multiple shoot inducing medium of Gomchwi Dumehyang, 4.7+1.0 multiple shoots
were induced in MS1 + sucrose 2% + TDZ 0.5 ppm medium. MS medium to which 0.5ppm of 2.4-D
was added generated the most roots. The contamination rate was the lowest when the growth point
was immersed in a 1.5% NaOCI solution for 15 minutes. Plant differentiation was the most frequent.
The composition of the medium for purifying tissue cultured seedlings of Dumehyang' has the highest
survival rate of 73.3% with 80% pearlite + 20% peat moss, and has excellent plant height, length,
and root length development. When comparing the growth according to the type and concentration
of the growth inhibitory agent in Dumehyang’ tissue cultured seedlings, the survival rate was the

highest at 83.3% with flurprimidol 0.1mg/L treatment. Kalopanax pictus had a low survival rate.
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! thidiazuron (TDZ), 6—furfurylaminopurine (kinetin)ol™, £&F ¥=2 0.1 mgL-19 s=& Als}
Z} 2] M & indole acetic acid [AA)E 0.5, 1, 2, 4 mg'L-19] &= 23 At 8
ApEoRE o I g A AYs P4 AEE, Ax T oF 55 ARSI
A" 2) ZAHA AEF AZA g A A=A 23 A A
£ AT 2018950 FUESA74Y
%/\] FE2 A ATAE AA H44 FFQ T ol SlHh &
MS 821 2F N6 iAol Z]/¢sto] 657 v st iet. & Aol AMEH A=
(BA) N-(2-Chloro—4 pyridyl)-N’~phenylurea (CPPU) ¥ thidiazuron (TDZ), 6
(kinetin)o]™, &7 ¥= 0.5, 1, 1.5 ppm & =2 A5t o] & WAsh 429 UL FE517]
9lote] AlEEEio]l H7HE MS iAo AJ/4fsto] 1257t wiokstairh, W = d
3222 Naphthaleneacetic acid (NAA), indole acetic acid (IAA)e]# FFEZ 0.5,
=g Attt 28 A RO gAA ARSI WEg HL L 58 AT

i i

2]
=2 benzyladenine

—furfurylaminopurine

Ad 3) AA AEFF A &5 =24 79
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Al FFE A AT A 4 50 FHlRE oIk AlEA 7] RolA AREE Eeste] &

b AN 3 70% EtOHONA 3027 253t SR/ AIE 33 vHEE 5 AlEasA9
ot B Ao AFREE A EAEA = NaOCl, Ca(ClO),, PPM(Plant Preservative Mixture.
Plant Cell Technology. USA)olH, Aels%+= 1, 1.5, 2%, JAAT 15, 30, 60222 A2kt A
A7t drd Age S9WA] HolA BdE FF2 338 AlAstaL 3 thidiazuron (TDZ) 0.5ppm
o 7t MS iAol X/Fsto] F3=7] 16/8417F(C}/9h), #%= 60+0.2umol/m'/s, =% 25+2C&E
A= 274 677t sty Aol AMEgE BE #iA= 121C, 1571922 1587 B33
A EfFE71(100X 40 mm)oll #5=5F0] ARESGITE 8 AL R R AR Y IAREY AxE

g, A2 5 52 2AKG

sl oﬁ

A 4) A AEF =AuGE 719 &3 F7F iz A

ATs 20209 =0 AHEEA7Ied AR ATAY frelAolA S E Gl Heef Alx7)
Ao gt T 7|y AEAL 719 el A wiA Y EexAS FH5] et
FEE 45208 HYE st} W’xﬂe AAs7] Ao A E 52 Bl Aol AAg
=3 S0 A4 £ SEE HERAN%+HE| ES0%, ¥ ERAS50%+H 0] E50%,
ERAZ0%+H 0| E20%, JERA100%Z A &atdon, SA 70% Agero = 2pgsti E%Hl
‘éi 60cm ol HES WEI Y 25 AXste & 9 JH 2=& fA5HH T
F2F 7= 19 100ml spray 4, 45 ~ 85F2H= 24 100m1 spray ¥ SFQITh 3tE A& ﬂL
EEoﬂ Alo] 204 3RHE 27O A Aujston A & 8t FSE, HEE T2 AU
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AE -E['~7V\] U 7IW AEAE 719 &3 A 9A Ao AFAAAE "7 F

Fotoint 2 Ao AHEE A AA A= PEG, flur primi dol ©]

, 20/l flur primidol 0.1, 0.5, 1, 1.5mg/I2 A 2] 3}t o] 5 Fe] 24l
FPHEE 60cm =019 HES vhEil Wil 25 A5t 5= 2

5 719 =3} stk Bee 453 71X = 19 100ml spray ¥p, 45~8F 2= 2 100m1 spray

o AEAle EEO Aol 2054 3uHE 23 A AHjstAon] F4 & 87 HAT, A

(N
T D

oft

o,

A" 8) F7HA U FAEA 23 wiA A

ok

=
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0.2, I ppm 9 == At o] & AAxzuf HAHS F=517] §5ko] charcoal 0.04%7F M7+
MS 17284 Aol #]/Fsto] wiefstict, Aejx F4 9 vt 5= =AMk

A7) F7HA Sy 2GR <=3 wjx] A

& A= 20199 =0 BhEFdlEd AT 2N A E A, el Azt
Ao s Udet UM SUREEFHD) 7IW A=A 719 estoll ARt wjA 24 9
st7] flgte] &3k §$ES 442 AYE stk A=AE A6 Ao WiAE 22E = A
olyf AAT T =3 FEo| AASU 23 §E= HERA50%+FES%, Deto|ES0%+EE
50%, Bl Eeto] ESO0%+AES0%, A ERELS, AT E 7%, JERA 7%, A Leto|E 5%, Het
o|E 10%, 718 1%, pH 5.5, 1.0 dS/m)100%2 A 2jstdon], S 70% AFuto 2 2pgsla FEgu]
9& 60cm 019 HYE TEL o] 225 dAste] FE W AY 225 FA8HUt AEA =
ZEo| 4o] 2054 3RHE 2 oA Aufstglon FA & 1433t F5E, HEE T AL

20t 9 DE

(MR A 2zl MZ2E 2B 7| W)

W& D A §4 %5 23 A, 'FuF 9 AEA A& 24 7+
A & FE w7 A, TR AR AEA Ads 24 FEE] flste] Az o 2 Y
of| A HHE 2259 benzyladenine (BA), N-(2-Chloro—4 pyridyl) -N’ —phenylurea (CPPU) ¥ thidiazuron

(TDZ), 6—furfurylaminopurine (kinetin)©] 37 MS #iZ| || indole acetic acid (IAA)E &3tste] 45
FAS e i e

Ol

Tet FoE
s2=x2| (mg/l) A dg=’ LUZE(%) A Y& UZE(%)
b =k b =k 2 =k b =k
BA 0.1 2 3 0 0 2 3 0 0
4-CPPU 0.1 2 3 0 0 2 3 0 0
[AA 0.5
TDZ 0.1 1 2 0 0 1 1 0 0
kinetin 0.1 1 3 0 0 1 3 0 0
BA 0.1 2 3 0 0 2 3 0 0
4-CPPU 0.1 2 3 0 0 2 2 0 12
IAA 1
TDZ 0.1 2 2 0 0 2 2 0 0
kinetin 0.1 2 3 0 0 1 3 0 0
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xg e
S22zl (mg/))  aiA FEYE IS B2A PR UIZE®)
- L - T
BA 0.1 3 3 0 0 2 3 0 0
4-CPPU 0.1 3 4 0 16 3 3 16 56
[AA 2
TDZ 0.1 2 2 0 0 2 2 0 0
kinetin 0.1 2 3 0 4 2 3 0 0
BA 0.1 2 3 0 0 2 3 0 0
4-CPPU 0.1 3 4 20 0 3 4 0 0
[AA 4
TDZ 0.1 2 2 0 0 1 1 0 0
kinetin 0.1 2 3 28 0 2 3 0 0
y Al A= 10%) - 2(25%) - 3(50%) — 4(75%°15h - 5(100%)
1(0%) 2(25%) 3(50%) 4(75%0]3t) 5(100%)

a8 1 AA gdzo mE EHe 2Y

ZIgt IAA 4ppm + 4-CPPU 0.1ppm Z0& IAA 2ppm + 4—CPPU 0.1ppm
a3 2, Y4 A
Agn Fullgre o, d¥S 233 A Aol Az FAdo] ol ek 21 [AA 4ppm +
kinetin 0.1ppm¥ TAA 4ppm + 4-CPPU 0.lppm 79 oA Fulake JAA 2ppm +4-CPPU
0.1ppm %719 @olA Bejx FHwEIE wghor] U= RISk (E 1, 29 1) 22y o]
o] o Wi N E AxE FEEA FATh(IY 2) LRHHOR AE 7| HAE o] g3 =¥

HjofS Az7F fr=g o]0 wo] o]RojAER o] WA & A5 A A3t o Ht,
b AEA A2k AT AR Aol 28T Aoz daE .
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A" 2) AA AEFF A wigs AT FAEA 23 wijA A
A AT A S F5 FF S s AZE 52 F5U R 9 ’%”o”d

20| H7he MS viAIeF N6 iAol 21/4dske] 7| wjstgich. AxE

£33 23 benzyladenine (BA), N-(2-Chloro—4 pyridyl)-N’-phenylurea(CPPU) E—l thldlazuron(TDZ),
furfurylaminopurine (kinetin)& H7Fstoict, o] Frd A%2E g0 YLE FE57] 5t
AlFsaro] H7hE MS six|oA vicFstict W F % iR o= AE3 222 Naphthaleneacetic
acid (NAA), indole acetic acid (JAA) H7}sts ).

ool 4z

=
Al
Al

6—

B2 B3 S0I8 CHAIE SEHHK| MY
o A NEE5S INEPS
Wx === o o o Oh/%)
0.5 0 93.3 1.2+0.7
TDZ 1.0 26.7 533 0.9+0.7
1.5 0 73.3 1.841.3
0.5 6.7 86.7 2.1+1.0
CPPU 1.0 0 66.7 0.9+0.8
N6 1.5 40 26.7 0.4+0.5
0.5 60 13.3 0.3+£0.5
BA 1.0 20 533 1.4+1.3
1.5 46.7 20.0 0.4+0.5
0.5 0 60.0 0.7£0.6
kinetin 1.0 46.7 33.3 0.6+£0.5
1.5 13.3 80.0 1.2+0.7
0.5 0 93.3 1.9+0.9
TDZ 1.0 6.7 86.7 23+1.0
1.5 6.7 93.3 47+1.0
0.5 6.7 86.7 1.7£1.1
CPPU 1.0 26.7 66.7 0.9+0.5
MS 1.5 0 86.7 1.3+0.8
0.5 66.7 20.0 0.6+0.5
BA 1.0 53.3 20.0 0.6+0.8
1.5 0 533 0.9+1.0
0.5 40.0 40.0 0.7£0.5
kinetin 1.0 26.7 46.7 0.9+0.8
1.5 6.7 73.3 1.0+0.7
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CIPN| SEE S=(ppm) L2 2(%) Ld200/F) 1 AH%)
0.5 476 57423 48
2,4-D 1.0 14.2 47406 48
1.5 19.0 45+13 0
0.5 143 47+15 48
MS NAA 1.0 238 6.6+3.9 0
1.5 19.0 5.0+2.6 48
0.5 19.0 40+0.8 9.5
TAA 1.0 238 2.4+0.5 48
1.5 333 3.6+1.7 0
H 4 FHE 25 L2HiX| ML
A=A 7|12t 22 4~(0h) L2 2(%) TAHZ(%)
2.4-D 0.5ppm 122} 5.1 74.0 26.0
NAA 1.0ppm 1272} 49 71.0 29.0
ChAl= 235t 7|l 2 (13Xt A|CHHH 2 (8F Xt dIRE

O 3. 7 FoE dYH Y

5 Fue Az fEur] As Yot AR AEA A2l A3} MS1 + sucrose 2% + TDZ 0.5
ppm Hi Aol A 47+1.0 72 thAl 27} frE o] 7P W A% £3HE Y|t GE 2) ' ui A
M-S 3k Auxin 7 AFZEA A2 A3 MS1 + 2,4-D 0.5ppm A2 wjz] Q] WLEO] 47.6%=
7P A yEpton 94 = MST + NAA 1.0 ppm A2lolA 6.6+3.9 2 74 @o] 2=
oh(GE 3) olYet AR & o F3 FuFY Al f= 9 7| HEFE A= MS1 + sucrose 2%
+ TDZ 0.05 ppm HiA| 7} Aaksie, W w2 = WdEo] 7HY =2 MSIMA] + 2,4-D 0.5ppm Hj#|
oF Fo RS 7P 58 MS1 + NAA 1.0ppm HIA| S04 Agst71 2 3ttt o] & 125217t
A HEgS AR A3 Tl s HEE2 24-D 0.5ppm H7F MS iR of|A 65}
47.6%% =7 Ve oY 1282 o= H52gh 3ol Ath (R 3,4) webA F4] 7|7HE Aetste] 27
gkto] w2 2.4-D 0.5ppm H7FeE MS A S @ZujA 2 2F Adsigio
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(Ad 3) A A&FF AZH &

l-N

A 7

ofof YA Qlomg EoF Bolglo] ARV S HE7] it A
A HjoFe H H Zol2 om]-;g ZAW|F AR AR E.E_-E FxE 1587 FAE &
70% EtOHol A 3027t a5y 2534 & 1~E‘— 33] k&3t NaOC % &N 5~10%7F A g H
ARRE AHT A 2ol #HA H= F9rt gt mebA ode AS % 53 io}sﬂ s
A 9 5k, FAAEE 47 D*Elo}fﬂl AE 5 IAREY 238,
AN

A
T 55 ALY AEAEAE 3EFE NaOCl, Ca(ClO),, PPM(Plant Preservative Mixture.
C
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HxAZE | NE MzEsE  #HE | o%s =P
asH mEO) Ol e BT snw %) oM
15 10.4 63.3 3.8 36.7 4.8
1 30 13.3 56.7 3.8 26.7 4.8
60 12.5 6.7 0 0 2.5
15 12.3 66.7 4.1 23.3 4.6
NaOCl 1.5 30 13.1 46.7 5.0 13.3 4.4
60 12.5 6.7 0.0 0 2.0
15 12.9 26.7 5.0 10.0 39
2 30 0 0 0 0 0
60 0 0 0
15 10.6 56.7 3.8 433 4.7
1 30 12.9 50.0 3.8 30.0 4.8
60 12.0 20.0 0 0 35
15 10.7 60.0 3.9 26.7 4.1
Ca(ClO), 1.5 30 12.5 40.0 4.7 23.3 4.5
60 12.5 13.3 2.0 6.7 2.5
15 13.6 33.3 4.3 10.0 4.4
2 30 0 0 0 0 0
60 0 0 0 0
15 0 0 3.0 100 0
1 30 0 0 3.0 100 0
PPM 60 0 0 3.0 100 0
15 0 0 3.0 100 0
1.5 30 0 0 3.0 100 0
60 0 0 3.0 100 0
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15 6.0 6.7 3. 933 1.3
2 30 0 0 3.0 100
60 0 0 3.0 100 0
My A A2 AT AR OB J1EY  DsE AS0] o3 Hus
a8 4 SUE MEE ASH 55 Y AXANE I
NELEA $F 9 528 068 WS vBF 2B, NaOCl F CaCl0),e 5=/t 5252,
WA Azro] 252 Y] 2 g & ol ot AREIRE I ol AS AT 4 gl
oh Eak A WAL AEREA Y FEsk okl A9 /ol dus dabo] dojuh AL
sholgt 4 ek ol Aol A A0l Aol AAY T E 254 ol o] A=A Halo
= L uHE 5o

2
Ca(Cl0),60.0%% 7V =9rom PPME = 9 X A|7bol| Aaglo] A xE5 7 A9 o]Fo]x]7|

|
HojAH(2E 4) AZEIEL 1.5% % 152 A A NaOCl 66.7%,
2 H A A

ootk (3 5) wabA NaOCl 1.5% & 1587 AA st Aol 714 AHgtd Aoz wahE i

A 4) AA AEF =AHSE 719 &3 A7 wjx] A

SoaF Ay AR 7)9] Lste] Aaat i) BezAS W] st B3 SES uE
WAZ vgo Helo|Ee] ueS Thelstel Eakeh 5 SFAS ULEeit) o]F SaleAo)A Al
2o} Welh WUy ARAS W ER ZEo| Ao 20FH 3uE 2 A Austt
H 6, A3URY MS U MES

2% 9N 9+ A4 o8 a4 =as NEE
Hx (cm) (em) (N (mm) em) (mm) (& PTEC e

Ho|EGOR+ I EXLA20% 6.5 2.3 2.9 1.0 114 51 685 58 05 733

HE|ES0H+ T ERA50% 4.1 1.7 26 09 102 56 486 55 0.5 633

Helo| E20%+T ERA80% 2.7 0.9 34 0.6 7.1 48 40.7 53 0.5 60

T EXA100% - - - - 5.6 59 386 54 05 46.7
¥ W ~450 1Y 100ml spray ¥, 45 ~ 852k 2 100ml spray <=
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™Zl0|E80% TEt0|E50% TIl0|E20%
+O|ERA20% +LEZA50% +ILEZAB80%
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O 5. =3iX|E 4 H S8 Hlu

T 2SR £oHg 2L HEpo|EQ0%+ T ER A% AT o] YEEC] T33%E

O 2 UEHTH(GE 6) ool AE A Hles 1
80%+ T EXA20% A e]t+2 38| 68.5%% thE Aol vlste] 7}
e THE 5) (GubA el & 59 F=E0] 50~60%°] 1L Aol 43 |71 572 &
64%°1 B2 (won et al., 2004) =3 ASol Aget FFES 714 vjA oA AAHE 9 2] 5}E

FXE AL o]Ao] EEE o]0l

R
u

N
o omu | [k
°

=7

O:

A
l
=13
=

°

(A9 5) A 2AuMGR AFAAA A= an 77

TR, F7HA SUREESAS) 9 23 AEES Fol7] At ARAAA A anE 7Y
st7] flsto] ZIW AlEAE 719 w3t A 9A wj& o] AFAAAE "7kt H 457 71 vk
A A PEG(polyethylene glycol)¥+ flurprimidol = Z+2F PEG 5, 10, 15, 20g/I= flurprimidol->
0.1, 0.5, 1, L.omg/I12 =& et} A2l shqict

H 7. PEG 52% SHE ZAHYD 4T U 25

MEARAM s=(g/L)  =ZF(em)  YZE(em) YE(em) Z2H(em) MHS(g) HE2(%)

5 6.5 3.1 2.1 6.5 32 76.7
10 6.4 2.2 1.1 5.9 3.1 40
PEG
15 4.4 1.3 1.2 5.8 23 36.7
20 3 1.2 1.1 4.8 2.2 333
A - 6.7 3.9 2.8 6.8 34 73.3

H 8. flurprimidol sE8 "SHE ZAHIAYR M U 2351 MZES
X

MEAMA s=(mg/L) Z=F(cm) YZ&(cm) Y=Z(cm) &
2

flurprimidol 0.1 3.7 2.7
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MEAMM s=(mg/L) =Z(cm) YZ&(cm) YE(em) 2H(em) MHS(g) HE2(%)

0.5 3.5 2.5 1.3 6.4 2.9 73.3

flurprimidol 1.0 3.2 1.2 1.4 4.9 1.8 26.7
2.0 3 1.2 1.1 4.7 2.1 6.7

A - 6.7 3.9 2.8 6.8 3.4 73.3

H 9 PEG 5E¥ SUST YD M U 25 MES

o
MEAMAM s=(mg/L) =ZF(cm) YZ&(cm) Y=(cm) Z2H(em) MHS(g) HES(%)

5 6.7 3.8 4.1 7.5 34 36.7
10 5.4 32 3.1 6.9 2.8 26.7
PEG
15 4.4 2.8 3.4 4.2 2.5 13.3
20 3.2 2.9 3.6 3.7 2.4 10
A - 7.8 4.1 4.5 7.6 3.3 40.0

UE
0o
°
1o
B
k]
=
02
I
0z
Ho

|E
H>
Log
0z
r+>1
Mo

H 10, flurprimidol &=

WEAMAM s=(mg/L) =ZF(em) EE(em) EE(em) Z2H(em) MHS(g) HES(%)

0.1 6.4 3.8 37 4.2 2.8 20
0.5 6.7 3.9 3.3 4.9 2.7 23.3
flurprimidol
1.0 32 3.1 2.9 4.1 2.6 6.7
2.0 4.1 2.9 32 38 2.7 33
T2 g - 7.8 4.1 4.5 7.6 33 40.0

TR 2AMGRY AEAAA T 9 s Ao wE AS WA flurprimidol 0.1mg/L
Ao A HEEO] 83.3%E 7MY A U
opxld] Bha LAFo] F7kslH &3t HEES w4
2Ol AAAAA T H s=E AHelo] whE S v A PEG(polyethylene glycol)2t flurprimidol 2+

o
L
i
BNe
o

f g

N

I
—d
24
L)
4
=
)
%
N
ox
—z

O
Mk
i
L
2
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T U Y 2AMGE T diFSAS Akl A2 4 F G olA SmmX
Smm 2719 FES Ffste] gt =9 AEi=Eo] Hrhd MS sl 24ske] 71wl ot
ATt

T HH K| sE22 d g & Hl 2
ZouieF P1 MS 1 2,4-D lppm + TDZ 0.1ppm + sucrose 3% M A A
1A} AluieF ]2 MS 1 2,4-D 0.2ppm + sucrose 5% A A |
22k Al H - MS 1/2

2,4-D  0.15ppm + sucrose 1.5%

charcoal 0.04% + sucrose 2%

32F AldfulF M8 MS 1/2

1Xb 7| CHEq 2

2%b 7| CHuH Sk MAMZH ©A

JF 7. HHY B E A He)

A S el W ] sl AQRE o 29 7k S50
S W ET A A SGElgor WA Ayt AYA 4 A oA £

918 » 2020z AGHARETA



E3 AYA 27w Fostg o AN G4 HAGE 1) o F Ax G Ao Achufor
st AFHOR A2/ Bt A2 STk 7)

B 12, ZHELXH xXM2lof M2 ZHA 37| W 24X

EES K| M| Z iy A 37| A = AR}
(mg/1) SEE(%) (cm) L ¥& a =Mz b HMZ
0.05 16.4 2.26 40.3 0.06 5
Ascorbic 0.1 0 1.81 34.6 1.11 3.09
acid 0.15 3.2 1.51 35.44 1.02 3.48
0.2 24 1.62 33.31 0.31 2.79
0.05 3.2 1.82 36.07 0.66 1.85
citric acid 0.1 2.8 1.85 35.05 0.76 1.67
0.15 10 1.68 35.21 0.39 0.44
0.2 6.8 2.01 37.6 0.3 2.69
0.05 2 1.64 33.45 0.29 -0.12
0.1 4 1.83 31.09 0.28 -0.17
charcoal
0.15 0 1.78 33.72 0.17 0.16
0.2 0 1.44 31.15 0 -0.88
A2 5.6 1.82+0.4 36.68+2.75 0.58+0.48 2.03+1.34
Ascorbic acid 0,05 mg/l &7} 22X 2|
O 8, AHEX|AH X2l = AA AHFPE
Athul ey oA HAYsHE A AWHS RS Qs AR AAE H7reE Ay 13 Al H

F& #A MS 1+ 2,4-D 0.2ppm + sucrose 5% ©l Ascorbic acid 0.05mg/L H7Fet i 2| ol A A Az
o BAE, Aes A7), L, bt BF S7tsto] Aes v 2 AWdAjo] auE Hh(3E 12)
Ascorbic acid 0.05mg/L H7Fet viA] & A2 At FAl FAoF FH&2 w24 FdrEe &

A (3" 8)



AE 7) B7HA) VR 2 FR <3} vz A
B SURELFEE) 71U ARAY 719 o] AR WA 24 T Slste] fe]
AN N e B3 SOl AR Aof A% U AELS BT
H 13. SLIF =SHiX[E d=8
=% g 243 338  4Zs
il 71 (cm) o (mm) %) %)
Holo| ES0%+AFES0% 1457 115 40 1.2 37.3 28.9
ANS0%+HES0D 1457 13.5 6.8 1.4 41.9 40
DERAS0GHES0% 1453 15.0 43 1.7 52.8 35.6
AE100% 1452} 14.4 3.7 1.8 48 31.1
w AR S, FIATE 67%, SERA 17%, AHE 5%, HeolE 10%, 7|eh 1%, pH 5.5, 1.0 dS/m
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2

(HUMIR2tm: Az MES ESA 71 L)

A8 D A §4 &5 53 JAF, ‘FoF 9 A=A A& 24 73

7h g Folgke o, AWS ZFe A AejtolA Aes FAo] EelE. 2F-2 [AA 4ppm +
kinetin 0.1ppm} IAA 4ppm + 4-CPPU 0.1ppm =7 2] oA FaFe [AA 2ppm +4-CPPU
0.1ppm 271¢] fWollA Aefs FY=7}h Eokom Wdo] gelegloy Az FEEHA o5,

L AEA ARSI AR 24 ge] e Ao wekd,

AE 2) A4 AEF A WS A FA=A 23 wjA A

7h 33 Fugke Az fEuiA] s gt AR AR A2 Z21 MS1 + sucrose 2% + TDZ
0.5 ppm iAo A 4.7+1.0 79 tHilz7F =4,

U B A= EEol 71 %53 MS1HHA] + 2,4-D 0.5ppm Hix| et 5 HLAHE=7F 71 =

o°
MS1 + NAA 1.0ppm {7 & 27] &to] W2 2.4-D 0.5ppm 7k MS HjA & HTHjA 2
2 A

Ad 3) AA AEFF B &

i

=4 79

7k NaOCl # Ca(ClO),2 s=7F me5, IAXNe] A5 AFH] 2982 HopHlay A

s

ZEIEE g7 HobA.
U, AAZE AAY AEAEA S FE7F wobd A9 g oy gust dAF A,
o} A2BIEL 1.5% =% 158 A4 A NaOCl 66.7%, Ca(ClO), 60.0%= 7} =9kon, PPME

2 9 AAATE] Agle] AEES o|FelAA e

2k NaOCl 1.5% 8ol 15&3F AAste Ao 7 Add Aoz ddg

il

A 4) AA AEF 2GR 719 <3t A4 wix] AT

AR oh-g HiA| 242 et E80%+ U EXL220% A 2|2 AEE] T3.3%%

(Ad 5) A A AFAAA Ao 9
=:]

7h CFHEE 2R GRS AEAAA R 2 s=d Aol wE A WAl flurprimidol
0.1mg/L A elollA B&go] 833%= M w3
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L S 22k A AA 7 2 = Ao & S HLA PEG (polyethylene
glycoD¥} flurprimidol R& Aol A FA 2o vt &3t HEE Wa

AE 6) F7HA SUF A=A 28 wiA A

CECEDESERS FEREE FEE S S EEE o g,

23 AT e 871% Aol SEHOE WA B A 2R T ok
Zol5T Ao~ 27w Skt AN P98

. A2 RS 4D ADHY fq AFAR Ut Bk

(A" 7) F7HA SUE 2 FE <3t wjx] Al

7h S 2R eshlAd AS el fofgt Aot ol

. 452} %‘Z%% HE R oA 100%0H HEste] 8FARRE AYE&o] WojA 7] AlEtstgl o
1452 A& A4 23R 40.0%2 7 =2

rt
rl

e
e &
r>4

2013, §715AHE Al EF EAT XD, A7 ESY71EY BIA, pp 2~3.
4 A7t ste]. 1996, Akat

A HH, 17471, ol2of, A d, 1AL, = AARH o RHE AEA AR} AE
A Fets] x| 23E 235, pp.123~127

AE AR nA= f7144d arket o Ao BT FA. AE2Augetsln], 234 65
pp.323-328.

Ao, Aolgh o] g4, BHES AYgH. 1993, F59 24 9 v H| W Callus o §7] 2
AlEA A3t 5ot s YE X, 259 23, pp.d0-41.

ol 227, AAE. 2004 *3%‘*%7] WS 53 F5UF(Aralia elata)d] AA|xzw] 9@ fA1&E
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AR A4 FAATAL =87 F4zA AY 0 @
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