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In Vitro Propagation by Shoot-tip and Node-bud Culture of Rehmannia glutinosa

PAEK, Kee Yoeup* - YU, Kwang Jin - PARK, Sang II!

Department of Horticulture, Chungbuk National Univ., Cheongju, 360-763, Korea :

and

1Department of Agronomy, Chungbuk National Univ, Cheongju, 360-763, Korea. *Corresponding author.

Multiple shoots obtained in MS medium supplemented with 5.0 mg/L BA through shoot-tip culture. The frequency of
vitrified shoot was lower on Bacto-agar medium than on Gelrite as gelling agent. Addition of activated charcoal at
concentrations of 0.1~ 0.3% reduced vitrification and markedly increased shoot growth, and formation and growth of roots,

but significantly reduced the number of shoots formed. The ratio of fresh weight to dry weight was decreased by
increasing light intensity and agar concentration. Eight-tenths times of macroelement of MS medium was observed to be
effective for shoot formation. Addition of IAA effectively promoted shoot formation in both shoot tip and node-bud
explants. Supplement of 5.0 mg/L BA, 0.3 mg/L IAA to MS medium was most effective in shoot proliferation on shoot tip

and node-bud explants.
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FANEEE TR Sode Ao APAANA
wj&F5Q) A} & Rehmannia glutinosa Libosch.) & o] 4-3e] 7]
Hell M A A A 258 AFS AF 3] BA9 kinetin
o] 0.3, 10, 5.0 mg/L, Bacto-agar 0.8%%} Gelrite 0295 -2
gho] FH7het MSwjA|o| HEs wick 5FF A2y 2
AAAE, FYRE BASYE ARG FHHE 2
A71EL A E fElAdgd A, d2ze| iR Q3
, ol AR H ez AYasa A 533
25 FH3EER ool ol Ae] AN
= 533 @A) A7) WFel FAEl FIsAR 50
mg/L. BASH 03 mg/L TAAZ 4 7}3F MSwjx|e] Gelrite 0.1-
0.3%, Bacto-agar 04%-12%% F-%3t v}& A3 z2EL )

P WA BES FFEL ol 43k 1000-3000 kg
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gejsle] wiokslolel Wik 55F 71 LT P AAF
D AEFY S 2 EY ARELS §°CY ARV
oA 4827t Ax3 F ZH e

2 ek(Sigma) e} =7} 7\ AFA 2 £} B vl
A AL FHs7] Hste] A7) wizlo] A=l F
EE 01 03 05 07, L0%Z F23d Artstm 7|0 A4
B Az 2719 dely} HaE nie 2R FElsled
wj ket F 55 Fol AAHEE 2AIG .

MSulA W oA sEr} 1 APA e nAE s
937 YA YL =EZ 03 05 08, 10, 15 20
W) 7R 2 sEE sty A9l 22 w9 W eR
AEe 555 A% 2AE 9k 50 mg/L BAS}H 2.&
A2pe] E8o] FAEo) piXE S ZAP] AdME
NAA, IAA, IBAZ 03, 05, 10, 20, 50 mg/L& F3-5he] 3
7F AZAEd ke Ariay s S skl o
55%F ASZAE AN ZE AdAA 0 ml 47
FAAE kL2 At Fetaad H)e AW

AE ool 402 WA s NFRHS B ¢
1500 1ol 8 16212 2 stol AAIshh

HAs A=

2o o

ik

+ 2°C,

BAS$} kinetin®] =& oa]3}lil Bacto-agar®} Gelrite7}
ke MSHA ZW AN 3aEAE AN 23

= Table 13} 7} HuAYG H5F AxHA$LE BA 50
mg/L ATl A 7} B A23AE B9 2w (Figure 1
A) BAY} kinetin 10 mg/LAZLTEE A 95l Gelrite™d 7}
FE} Bacto-agard 7} oA ZE7}8}9) 1L kinetin®.rt}= BA
A7VFA Azt Frlskdch a2y A9 Az
o AA-E BAv} kinetino] FAglo]l A9 A e
Bacto-agarxle] 7 Mot GehiteH /b Aol M ofd Fz3}
et

AQH AEe] Em3t JES B kinetin¥ b BA7L,
Bacto-agar2.th= Gelrite® 7HF-ol| A} A1 31A) vpebydet. of g}
ol $IA S FRoll weiM T3 LAY A xHA
F 9 AR Aoz} ldEed ol SAY] FFol o
E uixe) A3t AE, A7) HER Ao], SEFF Y
SIAY ZFE e uFH et g Ao F
o oM LARGGT AEH o9} 2L By A}
o] A A e BaE v 9le(Pierik, 1990). =38
Au|e] 7|14 A e Awete AMFAE dX3 IS
A ghelet AW FAl e SAY] Ffel oE V)%
A AAAEE A GIFS $A g 3y
(Prierik, 1990) WA &2] Ffrol whet $3AlY nhgel:
tha Aol 7k Qe A Ze

MSHjA)| W Gelrite%} Bacto-agar®] =& Zegt wjA|of
AE st FE7b Abeldt M wis A
(Table 2) A# 3 271+ Bacto-agar 1.2% A7+ FE A 938t
= GeliteF A7} wiAlelM A 3] F7}3191 1L, Gelrite

Table 1. Effect of two cytokinins and two gelling agents on organogenesis from in vitro cultured shoot tips of Rehmannia glutinosa after 5 weeks

in culture.
Cytokinin Gelling? No. shoots Mean shoot Rooting Mean root
(mg/L) agent /explant length (%) length Vitrificationb
(+ SE) (em + SE) (em + SE)
Control Bacto agar 19 + 07 13+ 05 50 14 + 06 -

BA 03 22 + 05 15 £ 05 0 - -
10 22 + 07 18 £ 06 0 - -
30 56 £ 21 18 + 08 0 - -
50 78 + 23 16 + 04 0 - +

Kinetin 03 26 + 07 15 + 05 5 19 + 07 -
10 26 + 07 13 + 04 17 28 + 06 -
30 37 £ 14 15 + 04 17 25 + 09 -
50 45 £ 12 14 + 07 0 - +

Control Gelrite 27 £ 07 22 + 06 0 - +

BA 03 22 £ 09 37+ 0] 0 - ++
10 35+ 13 20 + 07 0 - +++
30 40 + 08 22 + 02 0 - +++
50 64 + 17 15 + 07 0 - +++

Kinetin 03 18 + 08 24 + 05 0 - +
L0 30 £ 08 25+ 10 0 - +
30 30 £ 13 25 + 10 0 - +
50 36 £ 13 18 + 08 0 - +

2 Bacto agar= 08%, Gelrite= 0.2%.

b . = none : + = mild : ++ = moderate : +++ = severe.
Addenda to the Murashige-Skoog medium was as follow: 0.3 mg/L IAA.
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Figure 1. A = Shoot formation in MS medium with
50 mg/L BA and 03 mg/L IAA. B = Plantlet before
transplanting into soil in MS medium supplemented
with 50 mg/L BA, 0.3 mg/L TAA and 01% activated
charcoal

Table 2. Shoot formation and subsequent growth as affected by ligth intensity and level of two gellng agents from shoot tip culture of

Rehmannia glutinosa after 5 weeks in culture,

Light Gelling No. shoots Mean shoot Fresh wt.

Intensity agent /explant length /explant Fresh wt / dry wt

(Ix) (%) (+ SE) {em % SE) (mg + SE)

Gelrite

L0 010 46 + 12 22 + 13 1813 + 341 217
015 84 + 18 31 + 05 1799 + 306 217
020 123 + 33 33+ 06 1753 + 593 211
025 80 + 31 20 + 07 1648 + 358 207
0.30 126 + 37 05 = 00 105 + 10 50

2000 010 106 + 33 21 + 03 2064 + 352 211
0.15 10 +£ 00 25 + 04 5% + 863 216
0.20 L0 + 00 27 + 04 2536 + 357 203
025 51 + 12 18 + 07 2120 + 330 161
0.30 21 + 09 07 £ 00 0+ D 65

3,000 010 75 + 21 17 + 05 2586 + 570 212
015 78 + 08 22 £ 05 2435 + 410 196
020 105 + 32 17 £ 03 290 + 6% 191
025 101 + 33 19 + 04 2233 + 330 178
0.30 10 + 00 07 + 02 184 + 51 6.2

Bacto agar

1,000 040 95 + 22 19 £ 05 1663 + 581 172
0.60 89 + 23 13 + 03 1213 + 5% 150
080 74 + 11 09 + 02 M+ 172 118
100 110 + 42 06 + 02 33 + 19 91
120 90 + 21 07 £ 01 B+ 74 89

2,000 040 63 + 17 13 + 04 1427 + 300 160
060 103 + 16 L1 + 03 1336 + 465 139
080 96 + 24 06 + 02 509 + 110 115
100 100 + 21 06 = 02 435 + 100 89
120 100 + 31 05 + 01 30 + 61 85

3,000 040 100 + 24 16 £ 02 1931 + 475 155
060 100 + 20 13 + 03 1134 + 292 133
0.80 86 + 15 07 £ 01 666 + 155 113
100 25 + 08 07 £ 01 38 + 123 87
120 45 + 25 06 + 01 315+ 60 79

aAddenda to the Murashige-Skoog medium were as follow: 50 mg/L BA and 0.3 mg/L IAA.
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Figure 2. Shoot formation and subsequent growth as affected by
activated charcoal from shoot tip and node bud culture of
Rehmannia glutinosa after 5 weeks in culture,

Y Bacto-agary =7t 571 45 AAFLE Fasde) #
= AAFE 2718 B Gelited] 7% 1000 kEohE= 2000
o} 3000 Ixoll A F7}319] 3, Bacto-agar¥ 717+ = X
+ agar?] FXo| ulel AAF Fo|r} Aot Az A4
X Gelrite 02-025%2 A7}5 WA S 2000 kB =2 ] F3}
A& 1271 o4 A= A=FF /3 ¥odeh Bacto-
agarX 2] Fol M E 2000 kY 7-Fell= 04%37H7E A3t
I 527t FolAdetE A9 YA 100) A=Y A%
7t FAHR L, 3000 koM 04-06%Y & A1Zx3A ol
a3t

AAZ3 7AEF v]go] 160]sle]m Ao £rizl wo
dAel HA e AL zedod WA $IAEH
Gelrite 2.} Bacto-agar7} 5743} wlx]of &332 ole} A7zt
Hodok AW agars =] F7H= wixlW ¥ potential-S:
ZEAIA Wk AEAY FPE FRE wEE] Wil
Aze AL Azl FH3d 529 A4S 94 AF
T e el (Ziv, 1991). =3 F= o} wjekd] CO%Y
FgFS Fold B3PSl FUsle Atz A
$ho] wg] o] Fo] 21 (Reuther, 1988) F =7} P& A $o =
A ol FejgAl o] fEEo] ZAslAY FH3t 2o
WA el 27} o3 dok(Ziv, 191). R oA BAS IAA
74 A7k WA A FAFe] A AR g T
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Fgure 3. Effect of strength of macroelements in Murasighe-Skoog
medium on organogenesis from in vitro cultured shoot tip and node
buds of Rehmannia glutinosa after 5 weeks In culture.

93t 5o WAL FYd4 e S F=E 2000-3000 k
2 Folx wix9] $AZA Gelrites] 4o Bacto-agare]
TEE 06-08%% A5 Ao wigA s A
Az2FAE Ao A4S 01-1.0%2 55-E3std Hrls
£ ZAH(Figure 2) AAFE vprl 2ol vl Achg vl
P Aubdes Frleigl R 07-10%9] TsEeiME A
= Bo} A Fol FAisg

AzYALE 1 A HA7Aele ARzAA 7} A
7b HAeol®E EFstn A™AT L1-27H2 ZAeke] 5
ol Aol #A3E) 74 wbd Az HF YL
23-45 cm2Z A 3] Z7}3}9dcHFigure 1B). %3 ¥a] 4]
5 o AR AxFAL wAGM B A3 F7) 89
b ope 5 mo) e r kAo uhet
Az FALWMANAN FAAZ] G A2E A
71 AR ANE Felste SA=te] AHrld wAE &
7l Feld] PR FAlo AAsd BE G AL$ e

2 dhgelet Azt 1y BAY 1AAV} H7tE S
ol ® BT ¥A3] As AL e Ee] Aok
AMe & BEHA g= N FzAu g EFolz AHY
of. ZAFA] wiA B ekbo] AXe wgRA oz
B FHEE AR A F4, Al YA, A
AZ A 3 g b2 E2 F9 F7(George and

2 o



Table 3. Effect of three auxins on organogenesis from in vitro
cultured shoot tips and node-buds of Rehmannia glutinosa after 5
weeks in culturea.

Explant Auxin No. shoots Mean shoot Fresh wt.

(mg/L) Aexplant length /explant
( + SE) (cm + SE) (mg + SE)

Shoot-tip
Control 138 + 55 12 + 03 1410 + 680
NAA 03 118 + 25 12 + 03 1560 + 480
05 91 + 30 14 + 04 1080 + 250
10 80 + 12 09 + 01 620 + 15
20 53 £ 08 09 + 01 670 £ 190
50 26 + 10 06 + 01 610 + 140
IAA 03 164 + 26 13 + 04 2161 + 0
05 136 £ 34 12 £ 01 1330 + 330
L0 130 + 12 13 + 03 1968 + 440
20 136 + 29 Ll + 02 1376 + 330
50 119 + 22 L0 + 02 1925 + 320
IBA 03 95 + 19 14 + 03 1853 + 565
5 79 £ 20 11 + 04 1560 + 410
10 71 £ 22 09 + 04 1345 + 451
20 78 + 18 14 + 04 1016 + 250
50 71 + 13 12 £ 02 1130 + 300
Node-buds

Control 125 + 16 14 + 02 1360 + 270
NAA 03 60 £ 15 14 + 04 1050 + 230
05 63 + 14 15 + 01 1150 + 320
1.0 84 £ 10 11 £ 01 760 + 180
20 37 + 07 17 £ 02 660 + 170
50 33 £ 05 05 + 02 30+ 0
TIAA 03 134 + 38 12 + 02 204 + 470
05 136 + 28 13 + 02 1464 + 397
1.0 129 + 18 13 + 02 1926 + 240
20 130 + 07 16 + 02 233 + 470
50 124 + 28 13+ 03 2244 + 240
IBA 03 65 £ 27 17 £ 10 1853 + 565
05 56 + 18 16 + 04 1744 + 531
1.0 73 £ 26 14 + 06 1540 + 270
20 71 + 13 09 £ 02 1314 £ 290
50 36 + 13 06 = 02 04 + 260

aAddenda to the Murashige-Skoog medium were as follow : 50 mg/L BA
and (.7% Bacto agar.

Sherrington, 1984)7} Sleba kelA glovk, A4 WA B
Ao oiAd ArhE AREANE oo A2 05%9)
g4t wiAW F7h9 10 mg/L NAASH 100 mg/L BAES
ARG kelA 9le](Steimitz and Yahel, 1982) ol i3
EREEIRERINES PR PR L A
e,

MS iAo HAEE GEad $2E 4 A
Aok} wjelzAg vk £ Ashe(Figre 3) AAFS
eiae] FE5} 03elA L2 27} 245 271e
ot Mol A S8le) gasholeh

A2YH4E 2 Ael) shelza B4 089 2
oW 7hA Wk 03054 ZHasiieh 53] 03064
£l 947) ARESE 2 e AL 5 8

o 05MelNE 9%4 ARFAL e 129
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AL 0810w A e He)F 2o} fFsigon F43)
REE A Z AelE JepiA gtk

BA 50 mg/LE H7ka wixo] ©54 578 FET T
g3t} At} wi 24§ wioks] £ A7H(Table 3) Atz
2o A4 A2PATE 1AA 03 mg/LA7} A E A)9s)
IE A2 1384 vls Hasigon iz Y=
NAA 10-50 mg/LA7} wixE A9t A u|$sqg
o}, vl wjoke] ALoE AlZFA4E= TAA 03-20 mg/L
A7k WAZ AARTE 2T 1254 s s
Nz AAHEES B 2349 FF 5 2 Aol
debdA) esteh AAEE 2 Aol vz B
A TAACH IBAX =)o) ul8) NAAH 2] ol A AAZe] 74
stoon vopg 20 23E Azl YA B

Yang} Zu(1980)= A8 wlFA] Az E vAE
ARZAA L] A Aozt 9]t BASH NAAZ A7}
BAS} TAAZ &M T Zaksle, E& NAAY %7} 20
mg/LE F7bebd BAXEE Agjid o33 7AFAS o
AR sl LAY s}

3 Matsumoto(1986) 52 A3 AR FE] H
§4& NAAY 24-Del W3} AR =) FolM, #2R A
A2RE A2¥HEH 442 BA 25 mg/Lelu} 50
mg/LA7PA oA EHA 0T TAAS £ L A9
© odld pasht 4AFES FhReE aund o
EAYS Aze} v o 1AAS] el AL g
Zhel7k Qlddet ol ¥EAF Ak 9 wir|zA o] Aol
ol o8k Zojet A7EW, A2ke] 2wl My Ate] 2]
W FelME BAZL &5A1 hd e 1AAV} 7R E F
ANF)ed ARSI A

AR AH2 A& Az o vpe A AxFAE
Yalx= 50 mg/L BAS 03 mg/L IAA E83¥7) 714
el om wikH A e T e DA
Z A8ME B=E 2000 ko]4 ¥HFIL Gelriterh=
Bacto-agarg o] 43k 7o EdHALE At =3t
WA et ke Az FAlE FAAANAR A
Z2 % Fee A8S AR AdEAALS A% @
7HA L o] fe] by ALz Aty

H 2

A9 9 W2 AE o8 A% SRS
7] Ashe) ARe] AYL AAstelch A4 Az 4
Fe AweFstad S A% BA 50 mg/LoA 78749 Alz7}
HFAH%em Fstd 8o WAL Gelrite 2 Bacto-
agar 7Ol Zastgoh #Ee A9 xS F)
4% 245 % ARE ARNAT AANF © 2B
9 vHjgx A4k Fxrt 2000 k9 W= Bacto-agar
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