rhEE B RS2 (J. Agric. Res. China) 53:249~260 (2004)

BEERE BB - HWAERERRARRROE
LS K MIE S EAR BB L 2]

RAE B’ BRA" R0

wm R

BRI ~ EATHE ~ BEA A - ZEHTIE - 2004 - BEAEVERT - RERE YA R R RIERARIK
17 P v ER SRR B v AR B B (L 5P % - v R SR JE 53:249-260 -

KRR HRES B A K 2 MS (Murashige & Skoog)FiEH R ~ [ iR BT AR W) 4=
E#  ¥EKEESH(Bupleurum kaoi Liu, Chao et Chuang)fH i m 25 M1 2 s 25 > A FE R I
B EVI B R R - DI S ISR T7iE @ s RS R e K
ERTEE TR o FAREUR - K MS BIEIRE (1/4MS B 1/2MS) R 3% Rl 2 Az #H
B E iR i SRR S - B BN &H 0.5 mg/l 15U T & (indole-3-butyric
acid; IBA)Z 1/2MS BE3F: > ZRRA[E 100% - H AR A & & A J S m S AR
5 - FIFISREANE S5 2-3 A% - MU= S8 EATHETT 7 25 W) B M R B L e B R
PR R MEBEFEE R 76%  SE R EMRE RS R 6 B2 R (H 33%) -
B BB R E 0.5 mg/l IBA Ed 0.1-0.2 mg/l 25 ZEE( a -naphthaleneacetic acid; NAA)
Z 12MS BRE AL - REEE 2 R EETEEMERER - AR E AR R
B KRR bR B R R RN 3-4 om T BEACWE B2 L
(BioMix) : I : BBk =1: 1 1 (VVIEENE » BEeiRRAGTEEHEBIRER
H#& iR 22°C (10 h) / 18°C(14 h) ~ SEHA(KI 60 umol/m?/s)& A= RAMEITHIMLIRHE - 4 38
o 2 HVERTERE 92% » BUTVR IV B NAA AT FC S 5 & B L BURS HE 7
BRSBTS A1) FH AE 55 v 0 A o B (e 1 2 B R B B 2 A B L 7 35 ) B o
BIMbEE B (A 2= BB ) 2 KGR A B E IR R B v A S AR B R T -

RASRE - IS - BEAEY) - AR - BME - BRASHOEEY -

[l

Al

L& (Radix Bupleuri) Fyif R AN RS 2 BEL 5 - BA L5 E R R ELSEBR R 3 EEHEBRE
o~ AR S KB E ARSI - HAEMBIZERN B ~ HA - @B G 5 g F
LSS B MUE B (Umbelliferae) ~ 5850 )&@ (Bupleurum L.)Z JLEEHA(B. chinense DC.)REZEEFR(H 1985 5
Hiraoka 1989) ; /5 [REEHA(B. kaoi Liu, Chao et Chuang) fy Bk 5 .2 7 £ 58] - BARIT SR C a1

ITHEREEZ By BRIl 5 2209 9% - B HIH : 934 12 H 13 H -
ARTREHPEFRE - 28 2R BIEN - (B PEAE RS L REA)
ARTREHRIMTE - 28 2P0 ZE -

BT KB R B R Y - = B -

G RHCR AR R B - 28 2% FIE -

SEIESE  BTE Y hstsay@mail.cyut.edu.tw 5 {HEHE : (04) 23742371 -

AP e
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A HEARZESEGH(B. falcatum L. var. komarowi Koso-Polj) Bl i JbLedEH » B E B REHEE 2B II(H
1985 ; #R&BH 1999 Yen et al. 1991) - [L4} » SEHAIRHYH BAHEY) » RALIKEE D HEFT A R &I LAF
FEPRI B M RAYE AR - H IR BAEET R - B3R H RSN E - K G % H
A BRI EE&F 1995) o FIFIHMBRE B A R B2 MENHEYC AT 2 e+ - a1 A
2 JIIE -~ FE - plt -~ Wi~ HEE - B5E 518 - MiE - 500 - 565 - K5~ 1% - Bihs - B -
B B B S HEGE S (X 1999 5 Nishioka 1988 5 Sagare et al. 2000) » #F5E(1993) &K1 FH fH AR B HE T LRk
DK & B = AR B 5 = ISR R P E A 55 2 i K B B Y 3 AR IR 4 8 0T (BR S
2004a) ; SR > e PSS HHRH S i A BT A 5% AR 2 B R B (L B G B A M e AR B R A B b S Pl RE T
HRHRR -

AT AWFFER Y - F8 H—2e 0 B2 B B 5 vk w A A s s B B B e T i+ I P B e R T
ferm BTG =R BIANCCE R R A B 1  GRBEAE ) A = A B ) Bl e [ ) e M B g Y
B R G B 2 R P9 A S R S R B - P ] B A R e BCR (BREE 2001 ~ 2004b 5 Paques 1991) ©
BREE(2004) [ 15 IR A HHAH A BS 28 K S B @AR b B RS IR MS JLARBRRTEL BA SR DICCEHH S
HanE o HARREA BANHI B B LR W A A - MFEFORERRE A& ER MRS S
FIE ST S 2 NMERES A IR V5 5& (Dianthus  caryophyllus) 5 Wi B B E LB R 2P
Jil > IR ]SSR A LB (BRSE 1998)  — RIS - AHES P IR RAF I PR A B I BIM L0538 - A
AR BT B R - EARAERFERE 1AA - NAA B IBA - Hit A TEEZ NAA Bl IBA &R
R RIEL . TAA > BTS2 HE H & 0H 0 B R auxins » BHE5 5 EWIRHES 16 2 B AR AR B — auxin
R & By fE (George & Sherrington 1984 ; Gaspar et al. 1996 ; Moncousin 1991) »

AWFFET T ERA R F L 2 MS BISEIR T ~ FERERED ~ SARAEY) A R AT A Bl B 3 A5 2 1
RV S FELUR e B i AR RS B R B AR LB G A v R SRR B v R AR B R AR B
bz 53 - JRE AR B A £ — HLE R s RS A v 2 RAEAE » LR B gE Rl IR S 2 38
JR SRS o

Mt 5k

5 [C584(Bupleurum kaoi Liu, Chao et Chuang)fE bR H S 243 BR A K ETT 240 BE - 128 FC e
B 2 R R T (R (R B B (20040)2 J7VE AT » S SEESRRAY 1.5-2 om o HLES TR 1T BEAR B0BR » FHAR
RFUEEIS o BRI IE BRI B 34 om 2 BRI L (TR B L 2 %% - IR R3E
SEE LI 2 B MS (Murashige & Skoog 1962)BAHER%: it MS #E 4% + IVRAN 3%HERE R 0.9%
PESE(Difco Bacto-agar) 1y K5 2 K (UL PR R HACKE 2 50) - BERBSA BTG - T 2541°C 2 I BLIRDL:
16 /NEF (1 38 pmol/m?/s) ek F e TH: 2 -
MS B RE MR E NS KBS EEE MERBR S

SIS R A 2 0.5 mg/l IBA 2RI MS BSEISEE(1/4 ~ 172~ 1 % 2 ) BOR IR R
BE(1S~ 3~ 6 B 12 % » wiv)Z FEAKEHHE » SRR PIS 10 ml B35 2 BB st (25 mm x 120 mm »
Pyrex » FIZR)KS# 6 84k » FEMLESHFITR « NN - BRREURE - M 4 T G EERS
5 BRAEES I -
NAA B IBA S REHEESERNRIR B E

5 R SSHIGRE WS ZEFAVRAT NAA (0.5 ~ 1 mg/EE IBA (0.5 ~ | me/l):Z SEAKE R IE » ACBRIN 9 &
10 ml 5538552 BERAIRE (25 mm x 120 mm > Pyrex » FIA)RE3E 6 %  FHAUE 1RGSR « 2eHiR -
B AR LR - (R 4 T > [S TR 3 5 PRATLIS S -
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EERR NS E N E RN S REAEEEHRIREBETE TR ZIEE

= RS BT TSR N & 0.5 mg/l IBA Z BEARRSEE SRS 25 ml 5382 125 ml =4
HE(Pyrex » HA)H » B3 B2 HILIMRIE $EIEA(— i EE 8 H > BRMERK) (aluminum foil ; AF)EY 3
J& SR HRCER MR S > 9.5 x 9.5 x 0.046 cm » Zi##) (dispense paper ; DP)E &1 - HFHH 212 6 1815
DA JE $nTE A 25 (AF6) » TR BRRH A2 R R R 1~ 2 - 3 BT 4 A% > Kim g o Ak B Ha s
=g o A FEE 5 RILL AF1+DP5 ~ AF2+DP4 ~ AF3+DP3 Bl AF4+DP2 35775 > fil41 AF1+DP5 jE#
BUZLISREME 553 1A% - A aE SR 5 HERBEMRIEEN - 58 o BRiE
B - IRYERE - GR 4 1 > SEERE O BRERNT - FRHESEEEETIEE
B WAEIME 4 EEL 8 HIREAIGEER - SR 3 BHE > FEERME O s -
IBA Bl NAA G AR S ERRMOBEY EREEHSREPAEE R IRMEABEEFEEE

=4

(= RS ARH BT E B AR D 0.5 mg/l IBA BL &R EIREE NAA (0.10.2~0.4 K 0.8 mg/l) 2 HART#= AL
BAERAE 25 ml B58BHELZ 125 ml =i (Pyrex » HAR) » R5EA LIRS 2T - fERSE 2
SR TEAE HA R = g S AR AN E HA R ) - PR 4 EET R (BAEE 6 ) - SHERIRER - R~
RE ~ RSB ARG LILER - R 4 B > SHEERER 12 PRI - e RA R e RErT
BIMLERER > 43 RIHREIL 4 EEL 8 A FAEIHER - R 3 HE » SHEESME 12 R -

FHIREEBIMEBEBE T 3EA0T © B AR v PR3 T 3 AR ER 2 3 » LLL,000XZ 50% S8 Ha 15 AT ik
B RIELFR > EBDIEFE302 8 BREISIER BBEN S A WE R G EGE 1.(BioMix) 14 :
E¥a=1:1:1; v/vBY BT (50x30x5cm > 60FL) » WA G .2 BAPCHEBR 2 21(50 x 30 x 20
cm - ) > A H R 22°C (10 h)/18°C (14 h) B IEHI60 nmol/m?/sfi {42 45 K6 (RIfERME -
Model 624 HD » Z#E)HETHIML - SERFAEFEE  MBBEESBNERBETRE L3 - RENER
EHIt4RRFAEEER -

ERHETEL AT ¢ BB 1S ERHRE SAS 8.2 (SAS Institute Inc. 200 1)#E 512 Uik Ag T T2 7 434
o i B 72 SRS - FURI ) B/ NBE 3 7 5925 (Least significant difference 5 LSD)EL##% R Bl S E5 (B ]2
725 5 B Sigmaplot 8.0 ERAG G EI R H A=A -

m R

MS BB ERREHS REHEEHERAZR I TZE

1 RERBUR > B 2MS RE KBS LR TR R R E S - HARFEER(1/4MS ~ 1/2MS Bl MS)¥#f
e R SRBREL R B T G SR R 8 0 U o180 T L v 04 i S S A 22 S - LA O i 2
(1/4MS B 12MS) BB AEMFIRPCR - HBIRRHIE 60% ke 70% » SPEIREIUN 35K 3.2 B 2.9
ARABEHERS TS B R (MS Bl 2MS) RIS AR HE B < B AR - BARR RSP IR B R - R 278
Bl R R B A R B - A B 1A IS SR AE 22 5 DU B B (1.5-12%) ] 0 B R 72 5 (HLAH G i i S K
RAILL 3%pa I EE (1.8 ZF/4k) - FLERpE B FRI0 SRREE 2 52 - JESL  (RRERER R B (1.5% 8 3%) 3
AR BAROR - BRI HIATE 90 K 96% - “PEIARBI Ry 3.8 Bl 3.1 MRU/BGHHEES - ROl R
E PR MR RE IR (6% 5 12%) RBASFI A AH B B L AR
NAA 82 IBA S REHHAEHERERBRCEE

K3 ZHERBUR - AHERYR S auxin ZEIRRHGEARE L) - IR0 NAA B IBA B B & RAE
RS I BER o BE R AL PR NAA (0.5-1 mg/DiEH Bt $2 s B ARBE A AR 2 PSR S - (558K
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B R R T B A S AR (L3 5 (basal callusing) (53715 E] 70%EL 100%) » [T ECHLZARE
IR (53 1Ry 50%EH 60%) 5 HERFEGHY 0.5 mg/l IBA FRH TR 38 - HBIRRESFIRBU R - HiE
FASFE A AR CBIG: 1 1 mg/l IBA R BB AR BORAIS T 0.5 mg/l IBA JRHEL NAA JE
H(0.5-1 mg/l)Z (&3~ @& 1) -
EERRMOEEYERNEREENSKEHEEERREBERERCEZE

T FH 28 R AR B A B A R B F A e I L 7 S B s SRR - RIS e B ARSR DU IR (AF )2 77.8%
i HRE AF4+DP2 ~ AF3+DP3 Bl AF2+DP4 jEH » )k 72-73% » [LL AF1+DP5 R 2 25
] 1. MS R S RS S T AR R - TR IR

Table 1. Influence of MS salt strength on shoot growth, proliferation and root formation of in vitro Bupleurum kaoi
plantlets *

Strength of Percentage of No. of shoots Percentage of No. of roots
MS salt survival explants (%) ¥ per survival explant rooted explant (%) ¥ per explant”
1/4x 8+ 5.0a 1.1£0.06 a 60t 11.6a 32+0.19a
1/2x 90+ 5.0a 1.2£0.12a 70+ 5.8a 29+026a
1x 80+ 11.6 ab 1.1£0.06 a 40+ 82D 1.8+043b
2% 70+ 13.0b 1.1£0.05a 45+ 9.6b 1.6+032b

“ In vitro grown shoots about 1.5 cm in length were cultured on the medium containing various MS salt strength, 0.5 mg/l IBA
and 3% sucrose for 6 weeks. The medium was 10 ml each in 25 x 120 mm test-tube for culture.

¥ Twenty explants were tested per treatment and the data was collected after 6 weeks of culture. Shoots smaller than 2 cm in
length were not scored. Means within a column followed by the same letter/s are not significantly different from each other
at the 5% level by LSD test.

| 2. FERRE RS AR - WS B
Table 2. Influence of sucrose concentration on shoot growth, proliferation and root formation of in vitro Bupleurum
kaoi plantlets *

Sucrose Percentage of No. of shoots Percentage of No. of roots
(%) survival explants (%) >  per survival explant * rooted explant (%) ¥ per explant ¥
1.5 96 + 5.0a 1.4 +£0.13b 90 + 58a 38 £ 0.66a
3.0 100 £+ Oa 1.8 £ 0.17a 96 + 5.0a 31 £062a
6.0 100 £+ Oa 1.2 £0.14b 40 £ 11.6b 1.1 £037b
12.0 96 £ 50a 1.1 £0.05b 6 £ 50c 0.1 £ 0.05¢

“ In vitro grown shoots about 1.5 cm in length were cultured on half-strength MS medium containing 0.5 mg/l IBA and various
sucrose concentration for 6 weeks. The medium was 10 ml each in 25 x 120 mm test-tube for culture.
¥ Same as Table 1.

| 3. NAA & IBA #m RS EA R - SRR S HB L8
Table 3. Influence of NAA and IBA on shoot growth, root formation and basal callusing of in vitro Bupleurum kaoi
plantlets *

Auxins (mg/1) Number of shoots Percentage of Number of roots Percentage of
NAA IBA per survival explant * rooted explant (%) ¥ per explant basal callusing (%) *
0 0 1.3£0.06 ¢ 75 £ 5.0b 22+020d 0+ 0d
0.5 0 1.9+£0.13a 50+ 5.8¢ 3.0+0.86¢ 70 £129b
1 0 1.7£0.10b 60 £ 82¢ 53+034a 100+ Oa
0 0.5 23+0.06a 100+ Oa 59+0.68a 0+ 0d
0 1 2.1+034a 85+ 9.6b 43+0.52b 25+ 9.6¢

“ In vitro grown shoots about 1.5 cm in length were cultured on half-strength MS medium containing various concentration of
NAA and IBA and 3% sucrose for 6 weeks. The medium was 10 ml each in 25 x 120 mm test-tube for culture.
¥ Same as Table 1.
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1. ERSHIEES RN 0.5 mg/l IBA (A)EE 0.5 mg/l NAA (B):Z 1/2MS FAREEIAL 6 IR BRI -
Fig. 1. Influence of IBA and NAA on root formation and growth of in vitro Bupleurum kaoi plantlets cultured on half-strength
MS medium containing 0.5 mg/l IBA (A) and 0.5 mg/l NAA (B) for 6 weeks.

HAE R 22  BRSP AR BB P IR R 2 KGRI S Bk AF1+DP5 JRERRAK SN HAREFE(AF6 ~ AF4+DP2 -
AF3+DP3 Bl AF2+DP4)[H]illi A= 72 R GR 4) - ILAh BN E RS 4 BRFEEFIEREUR AF4+DP2-
AF3+DP3 Bl AF2+DP4 S5 B A S R 1R TE R (74.1-77.8%) » = B FHRN G 802 7 8 T[] AF1+DP5
BRER Z RS TG R WAR(55.6%) » (EAPI SRR (AF6) Ky i=1(33.3%) 5 FE1H 8 IR AYARS SREIR - PURHE &
i T [0 M7 I S 2 72 52.(37.0-48.1%) » {H I EH IRAH(AF6) o= (11.1%) (R 4) -
IBA E1 NAA {HE B A E AR OBESY EREENSREAAEE R IREBETEEER
ZHE

FIF B3R EE FrfS G R b2 AF2+DP4 JRIL & auxin fHEFEER - JREILL 0.5 mg/l IBA Fi&AH
NAA JRE(0.1-0.8 mg/DIETTHERS < BRGABEREREUR > 0.5 mg/l IBA Fl&RAKIRE(0.1-0.2 mg/l)
NAA Z R AR R - 7R 92.2%E 94.4% » SEEREELE IR R HIEER 0.5 mg/l IBA it
% 0.2 mg/l NAA JRB{E > 43I ATEE 15.4 HU/BS MRS ) 1.78 em ; SEIIREAVHS SREEDUR > NAA JER
R AR AR - E RN pE RS R S AR LR R (GR 5) - B BIMLEEBEAS SR Ak 2 AR > 0.5
mg/l IBA fid 4 0.1-0.2 mg/l NAA BB > fATEHE 4 SEH 8 %5 HIAER 91.7%8 61.1-55.6 %2 FEHHTE
TR RAE ) BB 8 HB Z FIERMEEMES > Bl 0.5 mg/l IBAFA 0.1~ 0.2 Bl 0.4 mg/l NAA & =1{F
[ TR T 0 R 3 22 5 - [ 3 U e SRR RS B A B AR 2 A5 5 I R B R MBS (] 3A)
ETREEMEERE - A 4 HE 8 ERMERA R RIF(E 3B, 3C) » MK EBER o N ERERBE
ERHM & 4 BRAIESE A R & RS b (E 3D) -
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4. BRI IS T A Y B MR A IR A B e AR B S R
Table 4. Influence of container closure and exchanging time on root formation and survival rate during acclimation
process of in vitro Bupleurum kaoi plantlets *

T y Percentage of Number of roots Root length of Survival rate (%) *
reatment X X w
rooted explant (%) per explant per rooted explant 4 Weeks 8 Weeks

AF6 778+ 5.89a 7.0+053a 1.69£0.09 a 333+642c¢ 11.1+642b
AF4+DP2 733+ 8.67b 6.6+0.78 a 1.59£0.10a 741+741a 37.0+£3.70a
AF3+DP3 71.7£12.10b 64+1.09a 1.51£0.10a 741+£3.70a 444+ Oa
AF2+DP4 722+ 5440 6.5+049a 1.59£0.09 a 778+6.42a 481+ 741a
AF1+DP5 589+ 1.78¢ 53+0.16b 1.19+£0.10b 55.6+642b 444+ 642a

* In vitro grown shoots about 1.5 cm in length were cultured on half-strength MS medium containing 0.5 mg/l IBA and 3%
sucrose for 6 weeks. The medium was 25 ml each in 125 ml Erlenmeyer flask for culture. Shoots smaller than 2 cm in
length were not scored. Means within a column followed by the same letter/s are not significantly different from each other
at the 5% level by LSD test.

¥ AF6: Using 2 layers of aluminum foil as container closure for 6 weeks; AF4+DP2, AF3 +DP3, AF2+DP4, and AF1 +DP5:
Using 2 layers of aluminum foil as container closure for 4, 3, 2, and 1 week, then exchanging container closure with 3 layers
of dispense paper for extending 2, 3, 4, and 5 weeks, respectively.

* Twenty-seven plantlets were tested per treatment and the data was collected after 6 weeks of culture.

" Forty-five roots were recorded per treatment and the data was collected after 6 weeks of culture.

" Survival rate was recorded while rooted plantlets acclimated in growth chamber for 4 weeks and under room temperature for
extending 4 weeks.

7 5. IBA Bl NAA & B R RAEHIR M B R AR S b e 2 8
Table 5. Influence of IBA combined with NAA on roots formation and basal callusing of in vitro Bupleurum kaoi
plantlets *

Auxin (mg/l) Percentage of rooted Number Root length Root diameter per ~ Percentage of basal
explant (%) ” of roots per rooted explant rooted explant (mm)*  callusing (%) ¥

IBA+NAA per explant ¥ (cm) ™

0.5+0.1 922+ 53a 8.6t142¢ 1.54+£0.226 b 0.62+0.030 ¢ 16.7+£32¢

0.5+0.2 944+ 32a 154+038a 1.78 £0.050 a 0.65+0.044 ¢ 194+53¢

0.5+04 722+10.7b 10.6 £2.16 b 1.66 £0.138 ab 0.77£0.046 b 52.8+2.8b

0.5+0.8 66.7+10.1b 11.2+2.61b 1.27+£0.067 ¢ 1.13+0.087 a 750+53a

“ In vitro grown shoots about 1.5 cm in length were cultured on half-strength MS medium containing various concentration of
NAA in combination with 0.5 mg/l IBA and 3% sucrose, by using 2 layers of aluminum foil as container closure for 2 weeks,
then exchanging container closure with 3 layers of dispense paper for extending 4 weeks. The medium was 25 ml each in
125 ml Erlenmeyer flask for culture. Means within a column followed by the same letter/s are not significantly different
from each other at the 5% level by LSD test.

¥ Twenty-seven plantlets were tested per treatment and the data was collected after 6 weeks of culture.

*Forty-five roots were recorded per treatment and the data was collected after 6 weeks of culture.

& @

ARG S A B B 2 R AR A O RAB A IR - sl B S T 9 3 2 R = AN 525+ R
BEREFR AL auxins FH R DU RE 55 Ve AR > SR P28 ST L 10 7 25 e M P A S B DS R i
B RRBAEAAG R - WIREE LW & R AR i AR B A B Lz T3k -
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AT A FERER B - SR B AR R R 2 b » TR R (1/2 MS ~ 1/4 MS B
AR R FIHA FHES B 2545 (George & Sherrington 1984 ; Moncousin 1991) - 77¥Z(Eucalyptus camadulenis)
IR R MR R B 1/2MS 5 MS BER AR B EGES 2000) ; {Eh YR
Z % (Stevia rebaudiana) (Sivaram & Mukundan 2003) ~ & (Pinellia ternata) (Tsay et al. 1989) ~ s
W22 (Adenophora triphylla) (Chen et al. 200182351k B RE(Fritillaria hupehensis) (55 2000)#H 55 i 2%
RIRE RN FHEE PRI ES S - SR Chueh et al. (2001)2 ZiEHENE(Gentiana davidii var. formosana)hf}5EEE
N 0 BEAR 1/2MS BRARE RO A AH RS TR AR (AR B AR BT S - LA & MS yfE: -
AWFFERE RN - (KB (1/4MS B 1/2MS) ¥ 5 FOARIH RS i AR UCR b - = IR (MS
B 2MS) A g BERH B i Y PH - (¥R B IRR B IR BT AR 2R D) - B R E &
KEERYE » TERRERIFEMSES A R - A P 2 58 E B (osmotic potential);Z T
fE(George & Sherrington 1984 ; Moncousin 1991) - BREE(2000) A0 H REFTE R 8530 » 3% f B/ i
KR AR B < SR 52 18 R M R 55 v AR R 7 25 B A R I e v e O (5 %) B B R B9 BBUR
(Chueh et al. 2001) ; Kumar et al. (1999)7545 HR = FEREIR A (0.232 M 5 # 8%)#8 4G ] B3 (Gladiolus

100 91.7a - gw
w
91.7 2 833 b ]
66.7 ¢
80
_~ 61.1a
X
~— 583 a
2 60 55.6 38.9b
t
=
2
z
S 40~
wn
20
0
0.1 0.2 0.4 0.8

NAA concentration (mg /1)

2. EIRESS RS A R O B Y ERR L B AR 0.5 mg/l IBA fit# 0.1-0.8 mg/l NAA 2 1/2MS FEARE# AL
INEAEEI LR R 4 F (e 8 (R AEMRAFIER -

Fig. 2. Influence of IBA in combination with NAA and container closure exchanging treatment on survival rate of Bupleurum
kaoi plantlets when cultured on half-strength MS medium containing 0.5 mg/l IBA and 0.1 - 0.8 mg/l NAA by using 2
layers of aluminum foil as container closure for 2 weeks, then exchanging container closure with 3 layers of dispense
paper for 4 weeks, then acclimated in growth chamber for 4 weeks (lll) and under room temperature condition for
extending 4 weeks, equally acclimated for 8 weeks ([]). Means above columns with same symbol followed by the
same letter/s are not significantly different from each other at the 5% level by LSD test.
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3. ERSESEE LR P R A RIBE
= A HHES B RTER VRN 0.5 mg/l IBA B 0.2 mg/ NAA Z FARSIRAL » Bo G S B RpRBE 6 %% - 3
R R RS (A) - BBAEEILEEEL 4 38(B) ~ 8 3H(C)8R 12 (DR = RAEHHEMRAEREIE -
Fig. 3. The acclimatization process of Bupleurum kaoi plantlets.
Rooted plantlets of Bupleurum kaoi derived from in vitro shoots cultured on half-strength MS medium containing 0.5
mg/l IBA and 0.2 mg/l NAA by using 2 layers of aluminum foil as container closure for 2 weeks, then exchanging
container closure with 3 layers of dispense paper for 4 weeks (A), then acclimatized for 4 weeks (B), 8 weeks (C) and
12 weeks (D).

TR (12%) B BEBESR A 52 B BS v TG R (AR SRR T AR (R 2) -

FHARES TR BB I TR DL TAA ~ NAA B0 IBA 1R R (e RS i AR A A R A A - 5
Y LI NAA B IBA 23R8 £ (Gaspar ef al. 1996 ; George & Sherrington 1984 ; Moncousin 1991) - &
%5 (Sivaram & Mukundan 2003)Ei A 75 5545 (Darjeeling) (Jha & Sen 1992)AYHF5EgEH - IBA B HERER
BRBCER > HIRE SRR R - IREFQO00)PAIRIZRIIFFEIE L - IBA BEEAMERZRVE - MRS
IR (0.5 mg/)ANELF R RIEAL - HIG A & LB 5 (basal callusing) » Kl AN FR £ 481
B AE BT » Sahoo & Chand (1998)%#z3E | mg/l IBA ¥t 557 (Vitex negundo)fH 55 e B R R A » B8
1512 mg/D BRI (0.5 mg/DIFARFIELZEAR - T NAA BREE R 2558 R A e SR LB 42 - Kooi et al. (1999)
A Sentage (Azadirachta excelsa)fHE5HZSRITSE EHIES LR - ot - ZEHEENE(Chueh er al.
2001) ~ #j%j(Vitis labrusca) (Lewandowski 1991)Ei A BE=EEEFH (Bauhinia vahlii) (Upreti & Dhar 1996)fH
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R BRSS9 RN - NAA BB B A E 2 B o A R - H NAA SR i sy H R AR R B AR B i
1K o ARBSEHE SR AIEUR IBA B S RS RS B iR R RBUR Y NAA » H NAA RERZ TP K
FEE A MR - (HEREE IBA BRI (1 mg/)INE 25%HH 5T b AR AR A i & AR (3% 3) - LS SR B
ot A B BT SR AE SRAR L S LA » AW FE A SRR RS D58 & auxins B RS HAG (R AR (R
3) e frd bl MS BREDREE - R IR I EL auxins FUBSAER - 5 RS S B < BRI & 0.5 mg/l IBA
B 3%FERE . 1/2MS BS BRI &8 - NMEAEMHE B % ~ SRR IR R H AR -
BEAgES AR GHMREES -

LA 5 2 K B B B iy 2 B 2 R P A e v A AR T 2 H R O RS e BT SR B R AR A el
HAYRA EHE - BERFE H L S BB 7 ok m] I B R T T R B R B v e 0 (Bt T R R B
B 5 R B (BREE 2001 > 2004b 5 Dillen & Buysens 1989 ; Paques 1991 ; Tsay 1998) - Fl|FH &%
RUEMBE MR B AR EEY) AN RERHIE R B R BB g - H IR BT B (PR
1998) < BRHA 15 FC SR HH B B B 1R B 1 R 1k B R 5 R i IR R SR - IF I SR M O R A - FRR AR
FehE e i RASHHAHES RS BN & 0.5 mg/l IBA (2 1/2MS RS BRI FAR MR i tE - HBHEE(1998)
IR R E R R A 2 A Y I AR RS 1 0 R AR SE RS B B BN & 0.5 mg/l IBA
BRI BCEIT B R B A8 PR RS - RS SRR — i 2 SR IE A E O B B RO B TS
AT+ TR = 58 A B T A T S A © L A R P 5
S5 oA B T (AF 4+ DP2) B (AF 1-+DPS) S R RIDMILE 8.2 B AR SRS AP Vo SRt
T 2 8 3 JE R T S AR E HUR B (AF2+DP4 B AF3+DP3).Z R (3% 4) - ARTMAE L EAER < ¥ HHH
FHES HMERS BN E A BN RSB EL(EH 0.5 mg/l IBA ZHAET AL - HBHERAIN 100% (& 3)RE K
77.8% (& 4) » #HEMITTHER Kt W 3B vh 5 2 5 o8 B R s B R R 09 22 SR S B IR B - i Bk
T RAF A - FE e SE AU E R R B T4 S BTG R - (HR8 1 4 B 8 SBR ZAFIE R BRAL - 4371
IRy 78 Bl 48% (3% 4) » MR BREHBHIUCR EER R Y ERETRINHE - DU A & KA RS
BTG R -

RS 2K B BIA 72 DU — auxin MERRHES B IR T (H A F IR auxins & OF6E I HY
FE o B R E Y AE RS B S5 AR B A tH BB B AU R (George & Sherrington 1984 5 Moncousin 1991) -
FEIEMEAH (Withania somnifera)Z WFF2EER » IBA (2-4 mg/1)E, 2 mg/l IBA Bl 2 mg/l [AA 2R EHER
RS P AR HAMIAIT 4-6 mg/l IBA FiC & 2 mg/l IAA (Z BB 5 A B A S AR (B B 52 - 1T IBA
Bl A NAA & R B S AR SUR EE 72+ (H ]IS AR (2 fH 551 (Rani & Grover 1999) » Khosh-Khui &
Sink (1982)[A BBl (Rosa hybrida)ift5CHa ) » WiTE auxins $5HCHE ] 2 B ARBCR R B — auxin FREHAYRS
B HopFH NAA Bl IBA ARG IS BURERT SRR - HEZE(Jojoba, Simmondsia chinensis)
(Roussos et al. 1999) ~ #jZj (Lewandowski 1991)E# Sentage (Kooi et al. 1999)#H 5% i 2 ¥ K 25 4R 152 4H
FEPAIASIR - AR Kumar e al. (1999)A0F5H! > IBA B & NAA B2 il AR ET B SR A AR A FIRY 228
HEBER AR - AFFEIRFI A IBA Bl & NAA TS RIS - #5REURIR NAA IRINRE
YA R T A B R ARAR BRSO » (EL 2 5 5 B AR SRR A B s A B SRR LR R - H NAA R
EREEGR 5) » IIEE IR Z NAA (0.2 mg/l) - HIBHESH PR BE B IR R GE S
2) 5 teAh - 2 FERINEUR o S RS AR RN 2 0.5 mg/l IBA Bl 0.1-0.2 mg/l NAA (Z LA
Bk HNEERGER I T AN E B R - SR T BT RS 4 B B E G R A E
92% - %HE 8 BRI 60%FIER » BURRIMERE NAA IR M CBHEAER - A&
VBN S - S RS RS R Bz R B X A R R Ry it 22 R -
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AR & BRI R EFHBI(NSC 91-2317-B055-008 K NSC 92-2317-B037-001) > RkEsAf B B2 238
Eapn BB ENT R = R A 1R A - RPBLERE -

5| SR

HfRERS 1985 - Self] ~ 5 [RSEH () - p.650-651 - B2 3L FIMHYIGE » & b o BIOT Hh B B SE T 92 P AR
=]k -

PRI ~ BHEATE - 1999 o 2 IRAREANY 2 i A 28 B G2 0GETAL « p.51-55 - SEFIFEY)E I & B 28 B A F B2 1f
WS Erim i (PRfRss ~ IR - 200THE ~ BRIEJIT ~ 5RKE #w) - Z#E RSB TRED
2o

TRUNHE ~ B~ 2542 ~ BRIREE - 2000  Thidiazuron (i E7RHZ 18 K& # R 5 i S MG TR TR -
EERERE 15:81-90 -

FFRT - BIHH ST - 1993 - ZBIRIAG R —IRZHBETE o hEEESEITE 42:245-252 -

BREGEL ~ BEEAE - £ - 2004a - 228 [ A4 22 I Y)- 5 IRSE A B B K B BETESE - hagR2E
Wae 53:27-38 ©

BREGE ~ EAFHE - S5/ ~ 5078 - 2004b - fHYIRHRRES 2 i B B LR R BV AR B AL 1F T BB M 2
RET - BHEREZE 52:90-96 -

BREGED ~ FRA2AE ~ Bl ~ 357528 ~ 007 - 2001 - JHABIMLIR B A B A RO H - BFIEE
F 49:276-280 -

BREGED ~ #Z2HE - FEAEUN ~ S50 « 1998 o B5 3% RLRH R B B 325 o8 B S5 VD R BB B B
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TERKEE ~ BORERK © 1995 « = B SR B MEFEAR MR 2 B BL A ] © p.69-84 o B8 ith 1 4% FI W) & I 2 Bl
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Influence of Salt Strength, Sucrose, Auxins and
Container Closure on Root Formation and
Acclimation of In Vitro Bupleurum kaoi Plantlets '

Uei-Chern Chen?, Chi-Ni Hsia’, Mau-Shing Yeh* and
Hsin-Sheng Tsay™°

Summary

Chen, U. C., C. N. Hsia, M. S. Yeh, and H. S. Tsay. 2004. Influence of salt strength, sucrose, auxins and container
closure on root formation and acclimation of in vitro Bupleurum kaoi plantlets. J. Agric. Res. China 53:249-260.

An efficient protocol for producing high quality rooted plantlets which are easy to acclimatize for field
growth was established for micropropagation of Bupleurum kaoi Liu, Chao et Chuang. In this study, the
medium containing half- and quarter- strength of MS basal salts (1/2MS and 1/4MS) and 3% (w/v) sucrose
was found suitable for shoot survival and root formation of in vitro B. kaoi plantlets. A 100% root
formation rate was obtained from in vitro shoots cultured on the medium containing half-strength MS salt,
0.5 mg/l indole-3-butyric acid (IBA) without basal callus further induced. An increased survival rate for
in vitro plantlets acclimation by using ventilative container closure of dispense paper to exchange the
normal used aluminum foil after 2-3 weeks culturing in a total 6 weeks incubation span was achieved.
Leaves of in vitro rooted plantlets were partial trimmed (3-4 cm remnant in length) and transplanted into
BioMix: vermiculite: perlite = 1: 1: 1 (v/v) mixed substrate inside a transparent plastic box with cover.
Boxes were put into a growth chamber under 22°C (14 h in light) / 18°C (10 h in darkness) environmental
condition for 4 weeks acclimation. The best survival rate was 92% after 4 weeks of acclimation from
plantlets previously cultured on half-strength MS medium containing with 0.5 mg/l IBA and 0.1-0.2 mg/l a
-naphthaleneacetic acid (NAA), in combination with changing aluminum foil with 3 layers of dispense
paper as container closure after 2 weeks culturing. These results including in vitro treatment by modifying
medium components and exchanging container closure for root formation and plantlets quality; ex vitro
treatment by planting plantlets inside a transparent plastic box with cover for reducing transpiration would
be useful for industrial production of in vitro Bupleurum kaoi plantlets.

Key words: Bupleurum kaoi, Medicinal plant, Rooting, Acclimation, Container closure.
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