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Abstract

This study was carried out to obtain the basic information about the large scale pro-
pagation of ginseng (Panax ginseng C.A. Meyer). Therefore, the stem cuttings of 1-year
old ginseng, treated with various concentrations of plant growth regulators for 5 seconds
(quick dipping) and 24 hours (prolonged soaking), were cultured.

The root formation of stem cuttings was varied with the concentrations, kinds, and
treatment methods of plant growth regulators. Besides normal-looking roots various
malformed roots were observed. In the prolonged soaking method, the culture of stem
cuttings, treated with 10 ppm of IBA or NAA, resulted in profuse root regeneration.
And stem cuttings, in quick dipping method, treated with 2000 ppm of IBA or NAA
resulted in more excellent root regeneration. In general, IBA was more vigorous for
the root formation than NAA.

The treatment with 50 ppm kinetin or 100 ppm BA brought good result for the retar-
dation of senescence of stem cuttings and BA treatment was more effective than kinetin,
As for the saponin content of roots derived from stem cutting culture, the roots, form-
ed by non-treatment of growth regulators, were higher in saponin content than those
formed by treatment of growth regulators.
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gk {#E-2 prolonged soaking method ¢} quick dipping method & F|H sl B
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Fig. 1. Stem cuttings of 45 days after planting. Fig. 2. Normal-looking root.
5 fine roots were formed.
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Fe ngeovt ¥ o ¥ 50ppmolMFEE L3l i ARE By,
IBA s} NAA Zrol= el7} qldlem, #iltel viAe #MEe IBAZF NAAXRY o §
<+ A#E B (Fig 3).,

Fig. 4 & quick dipping method o] ff3ted /ERMHEMES BEMNE M4 KL
WAEILE EMES MEDS EFE24, IBA ot NAA 3] 2,000 ppm 7h2] @7 Bmg
T2 4PBMES FUletE AL o) 4,000ppm oM 28H A AYE B
At

FA A 7] GE HZAEE 47 a8l HEike IBAE 100% 200 ppm ¥ 1]z
ol A 32 A 74A) REGF AERES st dvl 1IBA 200 ppm ol M 2 A1 7HE A
& AA39¢ A% R & ESES Jebiadx, 1BA 100 ppm EAGC = S 3
MNYFolles 227 KEZF 1A Eme ol /Lagde]l Wt 6 MY Follir 2318 14
7t EHMAAM o F& A3E Boch(Fig. 5), ¥y IBA 100 ppm 2 200 ppm 3] 4 A)
ol A4S HEY AFev EIHBEHC ZAASFE /ERFC Fade AFE EHAdd
(Fig. 5).

R el o2 IBA BEe HEE 29 Ax 12074+ HEkd 100 ppm X}
BB 200 ppm ol A Af8ECl o FAL AE&E b2y 16 A 2kel 45 100 ppm
3} 200 ppm FEe] Ag8ES zlolrt flglow, 32 A2 EARFl = 2388 200 ppm X}
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Fig. 3. Effects of concentratons of IBA and NAA
on the organogenesis of stem cuttings. IBA and NAA
were treated by prolonged soaking method.
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Fig. 4. Effects of concentrations of IBA and NAA
on the organogenesis of stem cuttings. IBA and NAA

were treated by quick dipping method.
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100 ppm o] ©f £ AARE Brh(Fig 5),

Stem cutting ol sl A ERMEIETS PSS 23A 3R dES ded
quick dipping method, prolonged soaking method % powder method %ol vk, —#
2 2 quick dipping method & B A 5 2H L& Ao s, ARFEWE
o} BE-= X% 500~10,000 ppm A o]t}

ol {LHp 4y intact tissue, leaf scars, wounds, cut apical, 42 HEHE HElo
FFEo® o] FE uhd HikE ok s teflel u wztebA oo, abge] K
MR EFER ERMEEES W dA st ol KMNIMES #E+ toxic point
o2 ol el RELE HeElel kel v 2 AE vfepRo), KBNS 2,000
ppm 7| &= #Fo] Fgrow, 4000 ppm el A= £33 E TadtE AES R
2,000 ppm ol 4} 4, 000 ppm Ale] el toxic point 7} &2 2 HEL=E o},

3+ prolonged soaking method = A& A E el 24 A7 1EA LN A 4K
WEE-S A2t oo {LBuKsre) Fed e #Axed ael ge Aot
ek ¥B s 73 FROE Axd g R Fed A FoEe] v golbAlRR
soaking period Fat& HH3] F5E & URE $29 &2 F FAdo]ob Frb?,

AFEA] At ERFAMHES EEs AL £ e §71F AV, B
J4EE S a, B NE AP R2A 25HE A" 5 9l green
house o] AM&-3| A& & ZrpAZ S vk o] Uk, Heo HAHE Fa4A7)=
o R ARMEWES EE awxin FolAW o E AAxAEAE WIS FAAA)
o 7} @e] gl Cytokinin-& #ele] #d& FAA9wdw #oist das nxz 3
hAjut olF e FxolAi Hule 4L FaAAlche Havh oY Fejoea
sellowiana <) kinetin 0.1lppm & e 7§ wkilo] Falx gl 2vi?®  Acerubrum A4
o] ol kinetin & WML &= FEHlge] FaE G ot 4baol el EME A
dE= 238 A4 Hduos B gl melh {pHEEIT2 4 permangante”2} cabon
monooxide®? Hgo] Al brE FAAIZIckm BowEgdvl, 1934+ Thimann =}
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Al7led o 2 AFzdEdelet ok ol EE Riyys B O AYddE el
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2. 3&i®<2| Chiorophyll 20l 0| X|+= Kinetin 2} BA 2| R

Senescence = #ilze] GHEAE ol Ao WA Hilevt Fovle BRE udsly
senescene 8] H = G Ad wetM o2 #Hab Ay} chlorophyll 3teFe] 714 %
o2 o 4 ek, Senescence & A 37 = A 2HSATE M o)
AEA Y e dwAz RNA el wWstE F71 o Fol o™ Cytokinin £ 39

senescence & A st=dl 7FA £ WA EHEAYZ A chlorophyll 21 =3 21 o] &%
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Fig. 6. Effects of kinetin on the content of
chlorophyll of stem cuttings. Kinetin was used by
leaf spray on July 9, 1984 and chlorophyll content
were determined at the 15 days interval. (o-----0; July
24, o—o; August 8, o---0; August 23)

< BEA Y F315 AA & ¥ oidet?” TFES AR EEAN HAEY NS &
2 A 7] = BAeletn Bdhul o,

ARERS 3 o] FEle WEKe o AAEHEAZA kinetin 3} BA £
ez guAazds 159 422 chorophyll ¥&2 st 1 £R< Figs
6,7 % A,

Kinetin 2+ BA 2 gms7< @msix] ofe ASuch chlorophyll @ake] wokon
kinetin &} %% 2= 50 ppm o 4] chorophyll § ko] 7}3} wre} senescence o Aol R
gprelgdent zx o E& 100, 200ppm oA S 238 Fise A¥E BAd(Fig
6). Hizio] BA = 50 ppm Rt} t] & 100 ppm ol 4 chlorophyll #2o] e} kinetin
7 FEdd A o)t 9le-g vet o (Fig. 7). 28y} HubdelHef A kinetin 2o}
BA 7} chlorophyll §sko] o @& Ao 8 Mo} W& %o senescence A 244 =
BA A 2|7} kinetin ® Y} o R Aoz HEpi=dh

Kinetin 3} BA & 4] EERslo] senescence & A A7 &= ®e] ot
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Fig. 7. Effects of BA on the content of chlorophyll
of stem cuttings. BA was used by leaf spray on July
9, 1984 and chlorophyl! content were determined at
the 15 days interval. (o--+- 0; July 24, o—o; August
8, o---0; August 23)

1959 'd Mothes %29 whuj o) el X = kinetin & WEFpsl o} & lsha) ebe
A senescence FA A =& WA EAT oy 4L WA AAF A2 do}
Ao B e Hoe mbYoz wsisbA senescence b Aol g& Hik
shslth, ©W Leopold $%% 253l 45 geigls 242 2Fel BA S EHAA
B ORI AL B B Az BA EAAAE Bidol SA A Aoy
U R xje] P A senescence 7} W] dojviti, sl cabbage ol Al = BA & iR sto]
9l 9] senescence & o A A AW &M lettuce o} 5~200ppm 2] BA & g sl o
senescence & oA A} 7)u} gLy,

o]¢}zro] BA 2} kinetin & %9 senescence & A A ZchE W& @ikt e M
el M =l BV debAle #RE Edoh

3. FERE fajo] FEES} Saponin &0l 0|X|= IBA 2 NAA 2| #ER
HEEE ] FAC Kt HEE kel FIFHon AAbdel e HE HES
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Fig. 8. Shapes of roots formed by stem cutting of 1-year old ginseng.

a. Roots similar to the 1-year old ginseng.
b. Roots similar to the human legs.

c. Bulb-shaped roots.

d. Fibrous roots

shzzle] ATiEESl JIMel = /LLGHEIYIT S RN AR el ol FRAE rmE] B
sl vl ol b Al HIER pHiE 5o Ao
IS B WEIAE e ide] A s e (Fig 8-a)7t sl=rt sk¥ 2
Mol e H7]9 Bejrt FAle whaEl 2fE(Fig. 8-b) = s File] Mk Al @
callus 7} =l ol cbrt 5241 %1 obs #ifide] o= g (Fig. 8-¢), 28ix A& 5H
o2 7h el fifde]l #/1% FiiE(Fig. 8-d)fe2 4pHi 4 st

o] ehzhe- HILL- LRSI FiNish el whel Aoyl sl NAA S A
3 Aoz i el e Hifie] wol vhgtet IBA & AL 7 fol liile]l a4
weol k=l (Fig. 9).
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Fig. 9. Shape of roots formed by the cultures of stem cuttings treated with NAA and IBA.

Tabie 1. Total saponin content of roots induced by stem cutting

IF ID NP ND Control

3.4% 5.4% 4.0% 4.7% 6.0%

IP: IBA 1-100 ppm, Prolonged soaking method.
ID: IBA 500-4000 ppm, Quick dipping method.
NP:NAA 1-100 ppm, Prolonged soaking method.
ND:NAA 500-4000 ppm, Quick dipping method.
Control: Untreatment of growth regulators.

s degolgln), ielvt Saponin FEwol M 6, 0% A ALEMEIITE KA
Axch o] e 28 §f3la ol (Table 1), o] 712 Korean white ginseng o] 4] 3.7
%2 saponin o] #FElo] QlokiE HH'Y Hube ] Wegke|7) sbx|ur Ao &g
off uhal, ARETERIY CMET Ul abel XMyl olow], mh AREHbgolvt ZLTinyE
of uwbz} saponin geFe] el A HEE ikl {K3led JEEK® elel saponin {3
el AZEMde) saponin GRS bk A% S ol fAEIEE B Qlelob @
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1. HEEY Mot vAE ARFAGHWES #HEE prolonged soaking method o)
%Y EmEddE IBAY NAA =% 10ppmelA 7b% R#fFss, quick dipping
method o) &3 Bl A 2000 ppm ol A Foteo] IBA7F NAA X £/ R M
Mg 2o

2. IBA 200ppm &elel H 2 A5 AAsAR WEE A MBH) 7HE RiFsh
gov A zte]l A THE MBHS FRIAUD

3, W HEfEe senescence Aol v X = ARFEWESY HHE+ kinetin 50ppm,
BA 100ppm o 4 7} Eifstel 2w, kinetin ¥t} BA7l o B{FZ MHEE By,

4, WHE MG A BRE AEme BiEE e FARel AA BiER M 2l
2e B9 Relsh kel 2A #ED B, callus 7t BRHADI FIA B e
Mol vho = MAEE, ASYE delslel gite] Yot BAES FEaddch

5. Saponin &8-S 4 LRARYWES EEIE BEE REREY A3 Emalx gx
B el o ¥ e 2o
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