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Abstract : Cotyledon explants of Korean ginseng (Panax ginseng C.A. Meyer), a perennial medicinal plant,
produced direct somatic embryos at a high frequency on MS medium without growth regulators. Cytokinin
highly suppressed the somatic embryogenesis but stimulated direct formation of adventitious buds. BAP was
more effective than kinetin for the formation of adventitious bud. 1BA combination with cytokinin enhanced
the frequency of adventitious bud formation. The highest frequency of adventitious bud formation were 40%
at 0.05 mg// IBA and 5 mg// BAP. Adventitious buds were mainly formed near the distal portion of cotyledon,
while somatic embryos were only formed near the proximal portion of cotyledon. Adventitious buds were cov-
ered with sheath similar to axillary buds in the zygotic embryos, and then leaf-like epicotyls were developed.
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Q4K (Panax ginseng C.A. Meyer) Bl&H] AEAFA
£ % yiY B¢ &8 FHoiA e fEA F
4°C ¥AINM PRET BEA wiE AsAH HE
A7 & smm 2712 A&EULE | QP FAE
70% L2 1874, J2)T 1% AIEAEF &
HollAl oF 2087 FUEF AR o BHE 5HFTE
343 FARY. BaE ASHJYE BET U
MS'? Bz & f3 HEGAS 2~3Y7F vlFstEA
UYAg A7le) FPAY] 71RE wigE £3o= Ad
3 o2 AGPEUS B E AMEAY. viAls MS
7124l 3% AR 0.7% TS FrksiEeH, pH
582 2T g 121°C04 1587 §€ AT

2. 28l0l| DIXl= AlES =R HE

AAzAAE LEACE [BAE, AlolEdleldo®
= BAP, kineting AME3Igon 4z} FEE 33
0.1, 05, 1.0, 25 2 5.0mg/= 3i¥ch &8 o84
3} Ale|EFlold o 2PAHRE #3) BAP B kinetin
£ 9ExA e 2e T2 0.05mg/ IBAE Ztzt
A7kt vigg712 ek siERFPHAI(10X1.5
cm)l| HiRE ok 30 mpY Bl AMEslg vl
ZAL 1,900 Lux BAYPFFo2 16A7F 2HEHIAXL
LE¥E 25°CE #A8IK. vl Aske 7 AgelA
2% uiokaA] o 28 o] Ay ZAE AL
o, vigE AsolM AMZTu] 2 BHole] BHEL
iRl ze] oM 17 o)de] MM Ee FAo}
E PAANZ wiFARY FE Mo BESE Tl
o} 3 QiAo o eRE YAHE $Ho ¢
AMEuje) BXE AV S8 A9E AR, T
B 71%g 3RS F olgry FAol ¥ AMxu)je]
BEIE zAlelgn. AA Rl £Xe AZ2EA 7}
Ay ZriEA @ wiRo] vl APE R =
ARSI, BAYole] £XE RAole] WMo ¥
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QiAo 2 RE FEH BAole] ALAHY AL
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VERIA 93 globular, heart, torpedo stage(Fig. 1B)
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Fig. 1. Somatic embryos formed from the cotyledon of zygotic
embryos. A; single embryos(arrows) formed directly
from the base of cotyledon explant on MS medium
lacking growth regulators after 1 month, B; heart stage
embryos, C; cotyledonary somatic embryos cultured
after 2 months, D; germinating somatic single embryos
on MS medium with 10 mg/l GA; after 1 month.

2EEH o}FAXBA Qo) 7Hsdlith(Fig. 2C, D).
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A B E Qi A Eele] Aee HEA wig o] F
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S AES 2R TH7} oA B2 AMEuzt LA
A7t Aol EFlOIUS H71E ZSele AM Lyt o
o] BRolr} FAECHFigs. 2 and 4). Al)EFto]d 5
A kineting XB|T A9ole TErt BB EE A
o] HANEE il ZAER BAote] HANIEs}
Z7kshe RS BIoH, smyrs A/ woe <
10%3 59 AHEujel EAolr BAEYTKFig. 4). 2
24 BAPE A2l 739ollE kinetini2)tt 84 B
Eol7} HAENLH, 0.1 mg/l BAPEEOA B]A2)7
o vlg) AAMEe7} F HudET} ZAE T vhdo)
Hopr} F7kshe 733 B TH(Fig. 4). 53] BAPS &
It 571EEE Aol PRI oA Sme/ll
A o} 30%9] Aot FAAHALH, wio] AME
vl Faje)ol vl o 60%7t ZAase AE B
Q3}ke] BAole] H Aol kinetin2th BAPZ} B §&3
Q AL BIY F UAKFig. 4). TE 22202
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Fig. 2. Shoot formation via adventitious bud from the cotyledon explants of Panax ginseng. A; Adventitious buds(arrows)
formed directly from a cotyledon on medium with 5.0 mg// BAP after 1 month. B; Enlarged view of adventitious buds
C, D; Shoot development from the adventitious buds on MS medium with 10 mg/ GA; after 1 month.

Fig. 3. Shoot development from the adventitious buds(A) and
somatic embryos separated individually(B).

R, IBA FAizlviRolA 38 AMEES] 7-g-ol
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Aol F7isle 7S B, AMEY PagEe
Ale|EFleld TEH o] vlg] IBA £4 x| &
ohs] zhashe 3g BlchFig 4). W oo ¥
L& AR)EToId] FErt Folle) e} A S5
AL B ANHoZ AM T 2 FHole] 71
IBA E83E700M O Bo] 84sle 848 VeI
t}. =3 APl EFlejde] FRdl gtz dEX A%
o} EA 2 0.05mg/l IBAY] BAPE H713& wizt
kineting H7IE W Bof 2Rote] Aol FriEe
7Age vH o E3) IBASH 5mg/ BAP 37} ui|e]
e H F 40%S] iAo B0kt AU
(Fig. 4). 28 ZAFIWNT F7gete] &= of 3-57HEA
A4 & A & 19 Ax s AMZee] o4
= 9A3) & 2 2 (Figs. 1A and 2A).
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Fig. 4. Frequency of adventitious bud and somatic embryo formation from cotyledon explants of F. ginseng on MS medium with
different kinds and different concentrations of cytokinin after 2 months of culture (adventitious bud: M, somatic embryo:
B ). Each bar represents the mean:SE of three independent experiment.

heart, torpedo stage® 23 AT AEYuz JYE
€ Zg LY F UUT(Fig. 5F). olH dFL HE
A AMEe] ZAFFelr, £ HAgdMe ABe
shootZAl B8 #AT 5 9gied AlolEFlold A
2ol BAF Al Aue) Aeole A Ew)
o] PAE oA dRAME FH TRt ¥4
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AL AAzee] BATRs th24 shootd] FR7} el
¥ X2 4o giglen, e 54 E7)2 8%
5112k (Figs. 2A and 4A), AAES} vix7iR| 2
Aol EFtold Hrpuix]olA BAE shoots AS3IA
Rale] DolElx] gkt 23y GAE F71a wiR]e
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&< (Fig. 5B), §74°] AAsl7] A &alRchFig. 5C).
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Fig. 5. Histological observation of adventitious bud(A-C) and somatic embryo(D-F) formation from cotyledon explants of Panax
ginseng. A; An adventitious bud formed from cotyledon explants on medium with 5.0 mg// BAP after 3 weeks. B,C; An
adventitious bud showing a shoot primodia folded with leaf-like sheath. D; A preglobular somatic embryo formed directly
from consecutive division of epidermal single cells on MS medium lacking growth regulators, B; globular and heart

shaped somatic embryos, C; cotyledonary somatic embryos.
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