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e » SR » R ERE 2208 5 SRR REEI BB SR » Bl SRR » SRS ILIRSER (1 1917,18
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A~ BRSO RREZEELEUEARBREN » RRREES » RN ERX RHREM TG
BE o FREEMA TR 2 0REF » B 2~4mm BEIRT » DT Bl HEE 2 ERABR 5 » BH
BAK TG o BRFZHBRLUT0%ERHFEEID » BLN0.5%REMH (F 50ml fn—FTween 20)
RBERIRERTRELODER » DIREKFEE 3~ 4K BREEEERN  YBEFLES 2=
HIRRIFIEEE o

B~ &7 : B LA A E - BRSTEERVRIARERE » W RHIRER ~ FIB > 1R R
BTET » LUs KRS o IERRAET RT0%BEHEELY » B 1 %R EMMNBEHIRERFHE
F10%5 8 » BB IERKFERER » DEE o

Cr%Eh - MABRFRBMERHER -

D~ R4 : BRE BRI R A R o

(2) BRENENEIZRRE

PEABERLELEIUESE 3 %EEEZ Murashige and skoog (1962) (MS) 4 B4
BCT7 OV o BRREITEIN 1 %TEEENT » M 1IN NaOHEHCL pHEFZ5.7+0.1 5 £121°C, 15 Ib/in?
(1.05kg/cm®) ZEEJREISH BRMEMNE R  BEEZHHND+1°CZERTRE -

moOR

1. FRKFEEERSEGZ Y

(1) BEKFRRAERFFEEA AR ZEN

# 1K 2 MERER » BAERFNRERBHF M &8 AER G ABES M EkE 25
BREHIZE 5 ~50% 0 - NAATREG L E GRS MBI FHE ; Smg/IL T 2NAA BEAEFF U1

®l. WMEYLEEAERHNBELERFVRESAGZEE
Table 1. Effects of plant growth regulators on callus formation from bulbils of field-grown
P. ternata*

MS salts with No. of Contaminated Callus-forming Root-forming
NAA 24D bulbil bulbil callus
bulbil

mg/l cultured No. % No. % No. %

1 0 75 33 44 3 4 3 100
2 0 60 30 50 24 40 24 100
4 0 45 21 47 21 47 21 100
8 0 éO 3 5 | 30 50 30 100
1‘O 0 15 20 21 0 0 0 0
20 0 75 12 16 0 0 0 0
0 1 95 9 9 84 88 84 100
0 2 60 3 5 54 90 3 6
0 4 75 6 8 66 88 0 0
0 8 :]5“ 9 12 66 88 0 0
0 10 t]S 12 16 lé 16 0 0
0 20 75 15 20 0 0 0 0

*Bulbils were cultured for 45 days.
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Table 2. Effects of plant growth regulators on callus formation from bulbils of in vitro-grown

P. ternata*

1989

MS salts with No. of Callus-forming bulbil Root-forming callus
NAA 2, 4-D BA bulbil

mg/1 cultured No. % No. 'l %
1 0 0 140 28 20 26 93
2 0 0 124 57 46 87 100
4 0 0 119 64 54 64 100
8 0 0 156 83 53 83 100
0 1 0 147 53 38 49 92
0 2 0 185 57 37 0 0
0 4 0 150 132 88 0 0
0 8 0 148 144 97 0 0
0 4 1 148 148 100 0 0
0 8 1 150 180 100 0 0

*Data collected from bulbils cultured for 45 days.

Average size of bulbils : 2.5X3 X 1mm.

®3. LEHF ETHEFEEAERENZILK

Table 3. Comparison of callus formation ability between upper and lower parts of bulbils from

field-grown P. ternata*

MS salts with Part of No. of Callus-forming segment
NAA 2, 4-D .
bulbil segment
mg/l segment cultured No. %
1 0 upper 112 30 21
lower 110 0 0
2 0 upper 90 33 317
lower 90 0 0
4 0 upper 90 48 53
lower 90 0 0
8 0 upper 96 56 58
lower 112 0 0
0 1 upper 104 14 14
lower 90 30 33
0 2 upper 100 22 22
lower 90 36 40
0 4 upper 108 105 100
lower 96 48 50
0 8 upper 104 104 100
lower 96 80 83

*Bulbils were cultured for 30 days.
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MR ARG TSRS EBEER2I L BEEE 2 NAA (10~20mg/1) RAlfEEHE
BRERBR & AR - P ERFRERBNFE > 2,4—DENAALE » AR, 4mg/1R8mg/1 #:#
H > BBl0mg/l UEHBERSGZE - £#4 2,4—D WEELY» FiFE 2B AREHmER »
ELA4~8mg/1f92, 4-DELE Img/IBA ZEEE » THEABBMOFEREE100% » BRTHRZE
EHARERIERENE » BHBEZERUE -
(2) BAKFEETHEEREGHGZER
R EES MM ELE 2K » 4R LTS » BEERSTHEFauxinsZ MSiE
BHPLUFERAEBZIVR  BRIORZERINE SER » BRNAAK 2, 4-D ZIB8E » KTk
LE (LRI FERAEBZENATHERTSE GEH) -
(3) FEHBRERE AR
RI1RE2 2ERER » £4 1, 2, 4, 8mg/l NAAS1~2mg[] 2, 4-DZMS 538 » A S
THEABBERRLAS  URLSES 10mm FEEEEEAGZMH » BENE AP > 64
2~ 4, 8mg/l NAA#Img/l BA EL& ZIBEET(RERABEME » SRR > BEL TS HAHE
BB L - (A ER R > BB A RAERZ b » H EEFHIRE - £#8F 45 8mg/l 2, 4-D
ZMSEFEL » FER ARG LB 5:E100% » FEEA1mg/l BA » BIFTHE 2K & B SE %k
s BHIBHE o
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Table 4. Effects of plant growth regulators on callus formation from root tip of P. ternata*

MS salts with Number of root tip
BA NAA 2, 4-D
mg/l1 Cultured Producing roots | Producing callus
1 2 0 100 98(98)** 2 2)
1 4 0 100 64(64) 36( 36)
1 8 0 98 30(31) 68( 69)
1 0 2 99 26(26) 73( 74)
1 0 4 100 ]y 99( 99)
1 0 8 100 0( 0) 100(100)
0 0 8 100 0( 0) 100(100)
0 0 8 100 0C 0) 100(100)

* l-cm root tips were cultured for 30days. .
~ **Numbers in parentheses are percentages relative to total number of root tip cultured.

(4 BERRBETHRE A RSN

REFAPEIES B B2 RRET » #ER TR auxin » ABRER &2 Bk »
DN E AR RK » $5EM%E 5 FIR » ERIEN NAA (1~2mg/l) HHHe 5 R ETHRK
FAREE AR R me /] b R EASEE » HTTHB BT E S IR MER « 2, 4
DXMFETRMNAA » ZE1~2mg [UERET » 2B TARLIET » Ti8~20mg /12 & Al 4 30~
0% FARGHER -

(5) BEEFHMREAREZEN

%6 BT AEREFUR AR LOEB RS B SR AR AR B
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'~ Table 8. Effects of plant growth regulators on callus formation from immature seeds of
P. ternata*

NAIXIS salts Witz}f 4-D No. of Callus-forming seed Browned seed
immature seed|
mg/l cultured No. % No. %
1 0 100 64 64 36 36
2 0 100 88 88 12 12
8 0 90 25 28 65 72
20 0 100 2% 2 76 76
0 1 90 -0 0 90 100
0 2 ‘ 90 0 0 90 . 100
0 8 95 30 32 65 68
0 20 70 30 43 40 57

*Cultured duration was 30 days.

®6. SLHERXDEEAEBYRENZE

Table 6. Influence of leaf size on callus formation from leaf blades of P. ternata*

No. of leaf Callus-forming leaves
Leaf source
source cultured No. %
whole leaf 60 60 100
(13%x18mm)
Leaf segment 60 12 20
(6X2mm)

*Cultured duration was 30 days. Basal medium was MS salts with 8mg/l 2, 4-D.

2. EREEVERADAHKRFTESACTFER RS ERELE

HE T CEREREN 2R » BERE TR » ST REYERRERZ 6 BERLT » 155
T DARE SR B HOEIRL6/MEE » 6381, 600 luxZ JR 3 » FERBUR » 762 » 4 R8mg/l NAAHImg/I
BA B&Z=RERES s ERPRATHAFROSL » MEAR ARV 5 BEEEHES
RTEFMTEZ R TEF MBI SR ED c MEZHEERE-%E2 > 4 & 8mg/l 2, 4-D #
Img/l BA M2 SIS EE AR PBCHRT B AT RO S8 MR E RS R SRS Eibs: o
SERRENFEMRFIERREARZTE

TERRERT » IR LR R R 2 BOR L » B YIEIRS 2mm B2 R0 » EERETRE
BRRFauxinfER LY » i MEFRARKB SR BT R 2B - £ 8 fiRER » £1~8mg/]
NAAZMSEF T » RIARIERIEE S » RS AR FEREREEEE » RRAEBS LR
ZHEBBERE o H4mg/l 2, 4-D 2EEE  CAREIAR U EE > RARBZ FEE 2%



Table 7. Influence of light and plant growth regulators on callus formation from adventitious

1.

PERE G AR FE R EDE T L2
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bud of P. ternata

MS salts with No. of Callus.—f_orming
BA NAA 2, 4-D : adventitious bud
Treatment adventitious
mg/1 bud cultured No. %
!

1 2 0 Dark ! 30 0 0
1 4 0 Dark 30 0 0
1 8 0 Dark 30 0 0
1 0 2 Dark 30 30 ‘ 100
1 0 4 Dark 30 30 100
1 0 8 Dark 30 30 100
1 2 0 Light 30 0 0
1 4 0 Light 36 0 0
1 8 0 Light 30 0 0
1 0 2 Light 30 30 100
1 0 4 Light 30 30 100
1 0 8 Light 30 20 100

*Cultured duration was 30 days.

8.

EREEHSFRFR OBV ZER

Table 8. Influence of cold pretreatment (9°C) of bulbil of P. ternata on

its callus-formation ability

leli salts W2ifh4_D Durigilc:in of ll\)Il?l.bﬁf Call;lesl;i?gr?:ing Root-forming callus
pretreatment | segments
mg/1 (day) cultured** No. % No. %
1 0 0 140 28 20 28 100
2 0 0 124 87 46 57 100
4 0 0 119 64 54 64 100
8 0 0 156 83 53 83 100
1 0 14 115 83 72 17 20
2 0 14 109 94 86 15 16
4 0 14 110 98 89 14 14
8 0 14 128 128 100 13 10
0 4 0 150 132 88 0 0
0 4 3 100 85 85 0 0
0 4 14 130 122 94 0 0
0 4 22 120 120 100 0 0

* Cultured duration was 21 days.
**Thickness of bulbil segment was abous 2mm.
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B B A © 85 8 WANME IR TR T AE (L4 B RS A 2 TR R » Al B’DT? BE
AR o
4. FERSHEEBSLEMBRETHE
(1) W RRBEBRE SRR R LEE N 25

HFZOR K/ INEIRRSF I AR DIRE A INE 1 FT/RZ By, By, By B BoDys 5 4 FREE R e (T He4D 5
Z2FH > BRETEES BA ERET  HEAEBT S LESZRES ; Kh LS 2mg/l
BAZB, BEENMLERS « RN » EBIFRE LRTEFEERA 2R » Ho BRI 4 b »
Mi#E 2mg/1 BAS 0.5mg/1 2, 4-D & 2B, Dos 2 EH » HE GBS LA 8T » BV HRE AL
PREREK

80r

60f

40¢

T
20} 1

/ No. of adventitious bud produced per callus

B1 B2 Ba B2Dos
Treatment

Figure 1. Influence' of plant growth regulator on adventitious bud formation of bulbil-
derived callus of P. ternata. Culture medium was MS salts supplemented with
ling/1 BA (B1), 2mg/l B (B;), 4mg/l BA (B4) and 2mg/l BA and 0.5mg/1 2,
4-D (BDgs). Culture duration was 50days. Size of callus used for culture was
about 7X5X5mm.

@l. fEHERBHFHCEFHFRAART T EE 2 B
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Table 9. Adventitious bud differentiation ability of callus from different tissue sources of
P. ternata*

Cullone coeats No. of callus budéfg‘rlgliggci:isllus Adventitious bud
cultured No. % TowlNo. | A;fragglgg-

Immatus seed 25 12 48 175

Bulbil 25 25 100 1,888

Root tip 25 21 84 925 ’ 44

Leaf 25 2 8 4 ‘ 2,

* Cultured duration was 50 days. Basal medium was MS salts supplemented with BA 2mg/l1.
#*Size of callus used for culture : 6 X5X4mm. .
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(2) TR AR CTE S 2P
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Wang ZBI2HER o L RAEH B FKEY TR 2A8  FEEGHEMZENET—3 - K
W EET » &4~8mg/l 2,4-D MS ERAHLTRFRIRAF SRS AR HNAAR » AT
H7g&HEBMESE > BENAARRET SRR ZES  EHRRAETTS » 2, 4D 28R
FERINAA » BMEL~2mg[IFEHEET » RERBAET 2 80T » T 8~20mg/12 EiREH
N EE SR A RS > A REE—SHTE  EEERERINAARZ, 4-D HFEREY N L
S FERAEBBRTEAR » (tEER T RREEERNAEMBRZSEEH -

EEEBREATE YSRGS AR ZRE ; KEEERARSERZREISRT » AR AR
S & RS » SRR » FTULVERMEREREEE » KIOEEEK 4% o R
WIS REREANAAR?, 4-D &L » kT LARFER A ARZ BN T8 TPERE -
DIBER BERE & MBI RAE ) 2 e hEE Bl » MEn 2 RSB 6 X 2mm?® MYESURE - EA A
B2 AL A PIERA 2 L BEE o T AR B M 2 P BB BT TRF 2K B
RIS Ml B R fe ) » HIEWRFENES 5 BRI » FEEA AR 8O EE -

4 B SR IR R S R I BUR B R 2 P %% o Anderson R - FinN
TR IS T M B AR b 2 IRIRH 9 5 Margara L H 8L (Brassica oleracea) fi#'H. 241
BIEERIERIEHRL,000 lux » FH 9 /2B @ ; Nitsch and NitschflIF27 7,000 lux » & H
WG 9 /N 2 B3 > A {fFplumbago TR EIR 2 23 B ©» o Vanstaden et al. HERIERATEE
¥ #auxing cytokinin 24 & FEHRAEEM » MTHEEZIRIRIN 2 o AP ERER R ET
» Img/l BAS2 » 4~ 8mg/1 NAA & 2 BB ER BEG ARV > BT ET Sl o i x
HTREL » HEMBLOERRZILE o MM 1mg/l BAR 2~ 4~ 8mg/l 2, 4-D #&28E&EL+ - &
MRS  EEVETES 2 - WRER » HEPE TEF RS Mz #K
S ARSI ERBREE ; XRZEEIE) « B2 REEY] - EERNE G2 E S
SEREFHELME
2. BRREHESEREREEE . :

Kato and OzawaZEH » H:f@ERi#; Holoniopsis orientalisz 3 BELEEM LI16°CRIEEHE 7 ~12K
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s ATRBBHFE D o Tsay and Chen HREKETEECI0°CIEREHE— B » A EFES AR FE
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Studies on the Ca.llus Formation and Plant

Regeneration of Pinellia Ternata

Chung-Chuan Chen, Tzong-Guey Gau and Hsin-Sheng Tsay?

Summary

Pinellia ternata was first recorded in Shen-Nung-Pentsao-Ching (i#ZAE#) under
third catagory and was also recorded in the successive Pentsao or the descending dy-
nasties. It has been widely used to prevent vomiting with analgesic and sedative effects
for thousands of years in China. The tubers collected from plants naturally grown in
the mountain or propagated by traditional method are far from enough for medicinal
use. The tissue culture method was therefore studied in attempt to mass-propagate this
medicinal crop. The results are summarized as follows :

1. Callus was successfully induced on medium containing MS salts with 4—8mg/Il
2, 4-D. Bulbil was the best organ for inducing callus among four tested tissue organs
(bulbil, root tip, leaf blade and immature seed).

2. Pretreatment of bulbils at 9°C for 14—22 days enhanced the percentage of callus
formation. Dark culture of bulbils also shown positive effect in inducing callus.

3. Adventitious buds could be regenerated from either callus or the excised explant
directly. Difference in the ability of regeneration was observed among different plant
organs with bulbil showing the highest regeneration ability followed by root tip, imma-
ture seed and leaf blade.
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