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Effect of Plant Growth Regulators, Media and Gelling Agents
on In Vitro Microtuber Production of Pinellia ternata Breit.
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ABSTRACT : The study was carried out to establish in vitro microtuber production from leaf and petiole explant cultures
of Pinellia ternata. Culture conditions were optimized by investigating the effect of plant growth regulators, different media,
and gelling agents on the efficiency of microtuber induction. Among the different combinations of plant growth regulators
tested, the combination of 0.1 mg/f 2,4-Dichlorophenoxyacetic (2,4-D) and 0.5 mg/€ 6-benzylaminopurine (BAP) showed the
highest yield for microtuber production from leaf (3.9) and petiole (4.7) explant culture on MS medium for 6 weeks. SH
(Schenk and Hildebrandt) medium was the most effective medium for microtuber induction and the half strength SH
medium was better than SH medium for microtuber production from both leaf and petiole culture. Gelrite was better than
agar in the formation of microtubers and 4% Gelrite showed the highest number of microtubers per explant from leaf (5.9)
and petiole (7.8) culture. Germination rate of microtubers after cold storaged for one months long was 86% from in vitro
culture and 43% from autoclaved soil.
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M A o] 9lo) TEZIS HFe Fog Faskl AMEHNeH A
A, 713, AREZ, T, 499 Sl oA Sl e
WSl (Pinellia ternata Breith= H'g4] (Araceae)toll 453} & Hyke ojAEle zZhgo] Jre dFdds HEHIcH
thdd) REAER 7L Qo Z o] &3l Fak8 4 (Maki ef al, 1987; Kurata er al, 1998; Niijima et al, 1998;
2 shjo|t}. F2 shixet 22 JdE & ZFHolAolo Kim et al, 2001; Chen et al, 2002; Kim et al, 20006).
B, Selue) Adste] Aokl RAshe okxolut HZ A Hhste] WS FAPAAE EISIAL XE 1om AES] SE
ZA) AMgog Aol zhAsta glom ApiEA] g S M 1~2709] o] A YAFE= o] 10~20 cmo|H EH-
FRE R Yo =3 e HAFolt}t (Zheng and  Eolu 9AZFel 17§ Fobrt Az WolAA w43 1
Zhou, 1991). A Ml go]l Azt Holng A& ZHu|d 7|&S o83}
"k3li= sitosterol, tritepene] ] saponin E&3} ephedrin & o ZdollA wkal AEAHA A7 ol IyE girt
o] BAS g3, g ra)idds ol o] e &% (Shoyama et al, 1983a; Shoyama et al, 1983b; Hatano er
AEAALS a3t F o= banxia, cytidine, adenosine, al, 1986; Nishioka 1, 1988; Tsay et al, 1989; Shinji &
FAEA pinelloside 7 1T Aoz & 7153 Okada, 1990). SR APATF AAESL 7|y EA=
pinellic acid 53 7-& MZ& FFA4H0] HI=JTH (Nagai AESIANA =3 HZE AX THSE KAk . mEA
et al, 2002; Chen et al, 2003; Chen et al, 2006). B ARdiAe diste] 7V ZAe|e Eil 237 Alake]
A Z=HE wksle bl Ad, A, sl%, I 59 &F 7Vs3E golr] et A7 Akl Adet A EAATR
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1. 27 MEA RE Y oY
M i e ABA AEE A8l Fdsia 3% %

ok Wk} Fobg oljhE 70% (viv) S99 30=x7F
1% (v/v) sodium hypochlorite 8-l tween 202 0.1 mé 3
7t 5 1087 ERANT I Ha<ol 33] AlAgk 3 30 md
9] MS (Murashige & Skoog, 1962) X8 HJZ|7} £ ujjoks
7] (magenta box; Sigma-Aldrich)o] 4712} wl3} FolS wjok
Sk wloke W &= 25C, FE 5000 luxE 1687+ 2
At I ClA o] Fo)H T

2. J|H aA MLk AZH| AESt

71 &7 A A 328 v F2AE Yol
{18t vixlel 0.1, 0.5 mg/ £2,4-D (2,4-Dichlorophenoxyacetic
acidy?t 0.1, 0.5mg/ £ BAP (6-benzylaminopurine)E 24-D ©
= s BAPSY €% A& 3l ol - 204 B9 AR
whet 71 A EA9] At G lom x1em$} 1em o=
e el AHE MS A sjX7E ArEE HEZYH 2]
2Bk 328 2AS Y F W 297 IAd) A
Hi| o] FF/E dolry] $18] B5S (Gamborg er al., 1968),
MS (Murashige & Skoog, 1962), SH (Schenk and
Hildebrandt, 1972) ®i=]ell 0.1 mg/ £2,4-D2} 0.5 mg/ L BAP
£ Ag F vele] 93 99 dUE AsNd. T3 SH
iz HA s Yokl A5l wix] =2 144, 122,
1, 2802 gEsle] 0.1 mg/ £ 2,4-D9} 0.5 mg/ £ BAPE 2] &
Wrele] 3t G AHS XS viRlg wiA = =7
= A F 7 &9 Al He 1P EH 1 5=
E AR $5kd 0.1 mg/ £2,4-D8} 0.5 mg/ £ BAP7 A2
172 SH iAol Agar (6, 8, 10%)$} Gelrite (2, 4, 6%)S
H7F & wiste] 3 g9 WS ST WY ex
25C, = 5000 luxZ 167A7F ZAFE = wek]ollA] o] 2o
Hew, Wi 675l AR AFAY +E5 AL 7))
AN BarE 2L 5TAAA 1197 ¥ B3 Jo] MS
3% HiA7E € wikE7] (magenta box; Sigma-Aldrich)9}
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Fig. 1. Microtuber induction from leaf (A: X2) and petiole (B:
X1.8) cultures of Pinellia ternata for 6 weeks on MS solid
medium supplemented with 0.1 mg/¢ 2,4-D and
0.5 mg/t BAP.

EY e Fols AFsl] THAF & MS 2 ujx|o]
Al RS STk 710 A9 P4 AH3e 3EE Fk
ZE dokrr] giste] MSHiAl 2,4-D (0.1, 0.5mg/ £) T
% EE BAP (0.1, 0.5mg/ £)8} £ A sl ol &
204 <t At wist 71U 2B Y3t FH-S wisiic)

2,4-DSt BAP7} AE]R wi=|ollA] wll sk A} v oF 353
T A3 g9 Aol HdHo 2 RE] A7 FAo| Al»EE
Ag FEE F AN, WY 67 Folle ATAEC] ARl
R ATt (Fig. 1).

WE 6 5 7 297 NS ZARE 43} A3 g
f BF 24-D (0.1, 0.5mg/ L) ©5 AgHc} BAP (0.1,
05mg/£) &t EF A A O 22 71U 29738 IA8
on T3 0.1mg £24-DS 0.5mg/ £ BAP EFxElolx]
Gyt g9 @) M BT Huxe Angs Qi
o ATk A=t G wiEA] 1Y AR AYake vwE) B
H RE ATelM g uige] o B &974e Aasisitt
(Table 1). A} (Solanum tuberosum L.)2] 71U Z7]uj ko]
Al A7) AAA] BAPS)F 2,4-D ©EAE Hu Szt
237 F4d B EFHolgke E A7 AR A3t B
FHA (Muhamad & Villiers, 1997).

AeAREA My 274 Y T 7 23973 A9
Aghgt wiAe] FFE FAFsh7] 98 0.1 my £ 2,4-De}
0.5mg/{ BAP7} A 2]€ BS (Gamborg et al, 1968), MS
(Murashige & Skoog, 1962)%} SH (Schenk and Hildebrandt,
1972) ¥iR]ol] wiste] At W 23S 77 i T 277
F9E AR A3 d3 4 Wi 2% SHAR O ZH
B2 45 o sl A9Ae Aiksllen, BsuiRZ} 7hg
Azg 9] 477 S YA (Table 2).
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Table 1. Effect of plant growth regulators on microtuber production
in leaf and petiole cultures of Pinellia ternata for 6 weeks
on MS medium culture
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Table 3. Effect of SH medium strength on microtuber production
in leaf and petiole cultures of Pinellia ternata for 6 weeks
on each medium with 0.1 mg/{ 2,4-D and 0.5 mg/{ BAP

owth regulators Mean number of

Explants plant g

Mean number of

Explants Medium strength

(mg/e ) microtubers per explant microtubers per explant
leaf 2,4-D01 26 03 leaf 1/4 SH 2703

2,4-D 0.5 2.3 £0.2 1/2 SH 49 + 0.5

2,4-D 0.1 + BAP 0.1 33+03 1SH 4.5 + 0.5

2,4-D 0.1 + BAP 0.5 39+0.3 2 SH 40=x03

2,4-D 0.5 + BAP 0.1 31 +0.2 petiole 1/4 SH 3.9 + 0.4

2,4-D 0.5 + BAP0.5 3.6 = 0.4 172 SH s 7+ 06
petiole  2,4-D 0.1 3.2x0.2 1SH 5.2 + 0.5

2,4-D0.5 25 *0.2 2 SH 4.6 + 0.5

- +

2,4-D0.1 +BAPO1 4.1 : 0.4 Fach value is the mean = standard error of three repeated

24-D0.1 +BAPO.5 47 £04. experiments with 30 explants used in each treatment.

2,4-D 0.5 + BAP 0.1 34+02

2,4-D 0.5 + BAPO.5 3.6 0.2

Each value is the mean =+ standard error of three repeated
experiments with 30 explants used in each treatment.

Table 2. Effect of media on microtuber production in leaf and
petiole cultures of Pinellia ternata for 6weeks on each
medium with 0.1 mg/¢ 2,4-D and 0.5 mg/{ BAP

Explants Media

Mean number of microtubers per explant

leaf B5 3403
MS 3904

SH 4.5+ 0.5

petiole B5 41 =04
MS 47 £ 04

SH 52+ 0.5

Each value is the mean = standard error of three repeated
experiments with 30 explants used in each treatment.

SH #jA]¢] 71W &7 Aitell 33 =8 dotrr] st
o vix] FEE 1/4, 1/2, 1, 202 223t 0.1mg £ 2,4-D
9} 0.5mg/ L BAPE A3 ¥ whsle] Az g9 HHAL 6
ZF7F wigeldinh. 2 A3 st |49 wig EF SH ¥R 9
T8RS wtog Z2 12 SHHlRISIM 7FE B2 49 9
57709 &3S Adsigen, 14 SHElAAME 237 A
ato] oA lem, SH wix|e] FrI9FE 22 =Y 2 X
SHElA| o= SH iRl vlah] o AL o] £773& A
eIt ZE AulTold g kel o wid Rok 6 &
& AF7AL AAESTE (Table 3). Cyclamen persicum
(Karam and Al-Majathoub, 2000), ZFZt (Donnelly er dl,
2003), "} (Dioscorea rotundata) (Klu er al, 2005) 72 tf
2 22 Y 4277 PAAFNNE Ui MSHIRIZE AL
L5QJth s £ droMe wkste] 7w A&7 AL
£ SHlA7F ¥ E839 202 Uikt
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Table 4. Effect of gelling agents on microtuber production in leaf
and petiole cultures of Pinellia ternata for 6weeks on 1/2
SH medium with 0.1 mg/¢ 2,4-D and 0.5 mg/¢ BAP

Explants Cellingagents  Mean number of microtubers
(%) per explant
leaf Agar 6 5.6 = 0.5
8 49 =05
10 3.2=x0.2
Celrite 2 56 £0.5
4 59 0.6
6 4.4 = 0.4
petiole Agar 6 6.7 + 0.5
8 57 x0.6
10 4.4 x 04
Gelrite 2 72+ 06
4 7.8 = 0.7
6 6.9 0.7

Each value is the mean = standard error of three repeated
experiments with 30 explants used in each treatment

71 &37 Akl F3het APARER 2 FEE AR
95te] 0.1mg £ 2,4-Det 0.5mg/ £ BAPZE XIH 12
wjx|oll Agar (6, 8, 10%)%} Gelrite (2, 4, 6%)& 7}
wkstel st 8 AUL 6577k ettt Table 40i14
to| 9zt B8 AHH Y BTN THEAHEL agarkrh
gelriteold] 237 dAlo] & Hlon, 53] ¥ 23 Hre
Ay 2o 37 FALo] B3Itk TEEEE agar®| 7

e

m\l

S T 22 6% A sldt g 23 2FeM 7t

ol

2o 297AL ARSI H, Gelrites 4% oA FHiL
o] 2373 At = JYATE (Table 4). TAF (Solanum
tuberosum L)2] 710 237 A4 Ao ZZAAEY F
F7F 297 g4 vlRle 9T AR A agar Boh
gelrite7} ¥ A oIgcke & A7t fARE 2347} Bas
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A} (Veramendi et al., 1997; Uranbey et al., 2004).

HiF 65 7ol Ak A3AL secell A 1Yz
WA B3 Fof Aol MS 2d w7t B wjekgr]e}
i A5G AR 4 WolgS AT MS 23 )
ZolA] Al AL 86%2] WoleS HIow, da A%
& AEANME 43%] WS Bk dos il Agitkd
5F A¥)73e] wolgn BEY H34e wole 4TS BHS)
EY &34 S A EGo dEete] Has IR=E &
T e kS BT o Folr}.

zS <]
wEte] 7 2AM|AS Ea) A9 WAL szt ZgE
AZAGZAA A=A, wiAS XY TE, ZPARA B F
F9 525 2ARKET 71U 23973 FA4do) H 3 A=A
A2AEAYN v 20E I+ & 2 0.1nmg £24-DY}
0.5mg/ £ BAP &l o 3.971) 8 @.70) ik
B HuX9] ANAS A £ Ak 71 A7 ¥4
o] A3t wixl= SHERZ vehton Uzt 4 ujjekelA
458 5209 &AL AL, A4 T SH #iX
o] F71E/E wke 2 &< 12 SHEXIZF 7Y &3z o|Qlt).
ZIR 237 Akl At 1PYAANES 2 FEE FAKE
A3, 3t B Mg BT agar®th gelriteol A 437 4
o] Z Fom, FEHEE agar 6%, Gelrite= 4% 220l A
FuA)9] 27E A = U 7ol AakE 43
AL 5°CAA 1NE7 ¥ B Fof At MS 1Y
HiZ|7 B wFE719 Ha A5 AR &4 wolee =
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