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AHF AR T4 (Salvia miltiorrhiza) 1 8k3% F 4 2 3o 3E F BAMR BT R F 603 530 - Emisi
BNSH 1 mg L' *Fagee%s (N'-benzyladenine; BA) ¥ 0.5 mg L' 2 Z#: (0-naphthaleneacetic acid; NAA) Z MS
(Murashige & Skoog 1962) 3& & 3k P 35 & 6 wk 15 1 & s 5 3% 100% » T3 53R TH & 3.7 B2 F -
AR o3 3SR TR NS 12 mg L 2,4- — R XA T H: (2,4-dichlorophenoxyacetic acid; 2,4-D) < MS
BEE 2RI wk#E o BORSERBEAT DA RARBZ MS AR PIRE 4R3I wk THEEGA
i RERH R - LR BASAENSH 025mg L BA# 02mgL"' 2,4-D 2 MS 3£ AN Za5 Pz % 8wk »
TR TREMBIMS  FITIHRVBEFET - RSB RBEDSHAF 24-D RAETF BA R
Bxygiky  ARBREREEIEASWkE B A 2mg L BARALBEETEARS ALY » 4
02 g BEMRFHYTHR 41 BLRES - AARHNARALABEAGE L HBAMBERITFBAREY
FHRE A o AT RA EFF S ES T RAAF SRS LR ZHFRE -

RASEE | EIESSEIPAK - MRS EIPA - mades - RETHE -

17 (Cai et al. 2002; Tiang & Wang 2003; Zhou
et al. 2005; Xu et al. 2007; Xu & Sun 2008;
Wang & Wu 2010) -

HEEPE 2 2,000 RIS > FEE
Mg L MmERERIE - P2 ERRKE
B (EbE - B T S - B TR R AR A T
Fr& 2 NTTHRES - 2800 H B0 15 A il 272
R A AT BESE > EEHEE

BT A PR EERE (Guo er al. 2002;

IS

FI 2 (Salvia miltiorrhiza Bunge) 5 /ETE
T} (Labiatae) ~ R EE (Salvia) ZHEEE AR
By HEzZ@iREER UEbw, ZIh3
T (B4 T B UG R L I B R Y B T B o B
#F+£: (danshen; radix salvia miltiorrhiza)
HhRS B SEAR > TEHE AL
By bt BAEREICE O - B2~ R0
FINRYL o EEM P 2REEEIAE A (R L ALER

I~ SEE TR ~ R MRS ~ PUEH R
KBUEACEIER > AT R BR - [ RS R 38
BE > HELRELLER AR REFER
WHR G R IERT R ELRTEEL - A MIHF
A A RAVThAE - HEEPRIAR £ 2 BT B2

Duan et al. 2003; Saper et al. 2004) - J} 23k
BAETEREARBEEEERS  ERES R
ZEHIRE T - MR EENMEREEENM
A BE A R B R BRE SRR R AT
U RIRH (Duan et al. 2003; Feng et al. 2004;
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Zhou et al. 2007; Xu & Sun 2008; Liang et al.
2009) > Mt EE A ENSHIBHFEEE
HE -

EYE S BRI - BB YEE S
HH&E B3 — IR il (Nalawade et al. 2003) -
AR SHESGEEEERNECA S R®RE
(Tiang & Wang 2003; Feng et al. 2004; Chen
et al. 2005; Chen et al. 2007; Zhou et al. 2007;
Xu & Sun 2008) » FHEIZH RN E L EME 2
FI - {9140 Chen et al. (2005) HJF} 24/t 58 LARK
IR RIEtERE - WIREAEMSHEEER - It
S FIFAR EFEIEN R AITH TS « REH
A B EEE R E RS IR A 2 AH A BT RE o (LR Ry 2
B SN HEAHSERE  BitRaEE b
WA ES  NEIEEEE 2 T EEFAE
% o

EREERCRNZER RS - flas
et YA RHEEREE - REKHE
tHE o DURESEGESE (Martin 2002; Duan et
al. 2003; Xu & Sun 2008; Liang ef al. 2009)
AT > P& E o &8t B R sl 07 AR R
HRAVELEL > A R E o A9 e A
FH& R 2 SN ELEE R BEHERS - SRETRE A
RGO REHEH N AN EFAENZE
tbi B R A T AR E A EF 2%
BIPRS00 - BRIERE
St A EZ A o AR A E
EREERNEH 2% -

MK E

IEEREARR ~ BB R R RIEERM

P& 7 #E I E (Chen et al. 2005) B3
AURDD0.2 mg L ) #)2% (6-furfurylaminopu-
rine; kinetin) 2 1/2 MS (Murashige & Skoog
1962) Frg AL - UIHUGHLEER (1 cm) B A )
ZEER (25 mm’) {F R E RS AT R T R
A EEREEN SR 3% EEEAERE
7 F P 1= 15 (N°-benzyladenine; BA) ~ 2,4-
R & 4 B8 (2,4-dichlorophenoxyacetic acid;
2,4-D) K % Z B (a-naphthaleneacetic acid;
NAA) 4H&HY MS [ R85 B AR

A9 gL' EfEYE (Difco Bacto-agar) Aii5t2A
0.1-1 N NaOH = HCI i pH {Hi8 % 5.7 £ 0.1 »
B AL DL 121°C ~ 1.05 kg om™ #E 17 & 3 /& B
WE 15 min 824 - SR EENAS
25 mL B2 A MEBREE L (90 mm x 15
mm) > E Y 26C + 2°C ~ ¥¢H& 14 h (38 umol m*
s BRI R AT RN B A By 0 AN R
PRI T S A AR B B T s -

IEE RS AR B ) = RAAEEIE S HA
ESH L 72
EWHEREEEEENREA 01 &2
mg L' BAFZ& 0051 2mg L' NAA 2
MS g AT TR BEA (R IR (abaxial
surface) #Efilg B8 Any )7 METTHERE > 15E 6
wk B & A RE 2 mm DL EZ N EFE - i
SRtR M 3 B4 - G EE R o (EIIEAS -

IBEREEE - BELSIN24-DEEH
EIEEREYERSEEFEEEATERE
N FE

EREER EEE T IEEREA 1 &2
mg L' 2,4-D 2 MS HEE > R FHERE 5 1
DLEESE (adaxial surface) f1TEAF BB R & LAY
FAEE NERE 2N wk BB EREEY
A RFEEH 2 MS s EE  BEHRE 3 4
wk > FT AR BRI I 6 wk BF >
BREGHBEANERZFEBY - SBRH 3
B > FEEHEE 9 EIEES -

Y RFAENEIHESHEEREIEE AT
S
BERBEAHSBHEENEHF 0.2 mg L'
2,4-Dit& 025 mg L' BA > MS #2885 » {F
WE I B 2 R AR AEEFREEE
S AR - B8R 0.2 mg L 2,4-D i &
0.25-2 mg L' BA (44 » JIEAE Iyt B S g
BETHNERBAHEFERNEFBHENT
2o ML 0.2 g GHMENRS 02505
1 22 mg L' BAJit& 0.2 mg L' 2,4-D 2 MS
BEE - S RIERIEYE (38 umol m” ™, 14 h)
ARG RIS > 8 wk B AR 2 mm DL E
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ZAEFH - AP 3IEE > SEEHEEG
& 0.2 g e 4HER -
AlBEER ET AT DA

AT PR H 52 & & R R & (completely
randamized desize; CRD) #17lEs - 43 HILL 3
BG4 FEEDLL 6 59 IR E T -
3 B AT 15 & k42 SAS 8.2 (SAS Institute Inc.
2001) EEELET > HTIRES 1T T7 047 (analy-
sis of variance; ANOVA) » 5 47 bt 8 448 8
AR EERRET N SRS REE
(P <0.05) » RIFF /N 72 S B (least
significant difference test; LSD) [LER & BRI
HEMZER -

BesH H4

AL S
SBERREREEY) L RAMTESHE
BAESFEMZLTE

BEAREBLBE F PERE 2 wk (R RIS S D) 138
Gl LIBIR R BEEFRTIEERES
A&k EIPRE - N AR Z R EFEA EF PR
HIPBAr BEZ RV - D8] B AR R
4 (1B 1C ~ 1D) » AEF R LR R A
RREREEELS  EWEENRFELER
AETHE S TS GEEPRAES (81 &
D) - R ERBUR - EFEEEBEENESA
1 mg L' BA #10.5 mg L' NAA 2 MS &k
AR S 100% HsEER - @R S
B A [E A B B BR Y 77.8% (B i 2 T I

1. B EAFEEY A REIEE S PR EF RS - BB B ®iREaHA 1 mg L' BA
fiter 0.5 mg L' NAA (A) 812 mg L' BA iy 1 mg L' NAA (B) 2 MS B2 AL » FALIBIEET N ESE 6 wk 1% >
TTHIEEE R SERS (C) BLEEWIERS (D) B EFIPRZIE -

Fig. 1. Adventitious shoot induction of in vitro Salvia miltiorrhiza using various explants cultured on medium con-
taining with different plant growth regulators. Adventitious shoots were induced on petiole and leaf segments cultured
on the MS medium supplemented with 1 mg L' BA and 0.5 mg L NAA (A) or 2 mg L' BA and 1 mg L' NAA (B)

after 6 wk of culturing under light condition. Multiple adventitious shoots were developed directly on leaf explant (C)
and petiole explant (D). Bar = 10 mm in (A) and (B); Bar =30 mm in (C) and (D).
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Table 1. Influence of explant type and plant growth regulator combination on adventitious shoot induction of Salvia

miltiorrhiza’.

Explant BA (mgL™") NAA (mg L") Shoot-buds formation (%) Shoot-buds/explant (no.)

Petiole 0 0 0.0¢" 0.0c
1 0.5 100.0 a 37a
1 1 0.0c 0.0c¢
1 2 0.0c 0.0¢
2 0.5 0.0c 0.0c
2 1 333b 1.8b
2 2 0.0c 0.0c¢

Leaf 0 0 0.0c 0.0c
1 0.5 77.8 a 32a
1 1 0.0c 0.0c
1 2 0.0c 0.0c
2 0.5 0.0c 0.0c
2 1 33.3b 1.3b
2 2 0.0c 0.0c

* Explants were cultured on MS medium containing various concentrations of BA and NAA for 6 wk of culture. Each treatment had
3 replications with 6 explants per replication. Shoot-buds longer than 2 mm were scored.

¥ Means in the column followed by different letter are significantly different at the 5% level by LSD test. Percentage data were
arcsine-square root transformed prior to statistical testing, but raw data is reported.

FEEER | VS EEMRIER B R
R 3.7 B3 2 BRELE - A —(HEAERE
AN EN SRR B2 mg L BABI I mg L
NAA Z R - BERNELEE F R B O R E 5
AL B 33.3% o LIS E RS B B
1.8 BL 1.3 ERELE (£ 1) - BAh o FEE SRR
(1-2 mg L) NAA BRI o] DL BR 22 5 A 4R 4 1
Tk ERERF)
IEiEEES BEoN 24D EER
FEIEEREEE S EEEEERNTERE
L S

BERR LGS H B B AR &8 2,4-D BEE A
TAR T 2 53 wk 1% BRBBERFS4EEH
gl MS BB R B B4 | wk BT
R EES  AStAREROER B2
FrERHEERAE R EFRK (2 B 24
2B) -

PR AN RSB
MRS - AR Bl m Ee e 5 = T
92.6-96.3% ki & 0 B E S BEA R HE S (XY

66.7-88.9%) Bl BE 3% HE il 15w B e AE U7 =0 (Y
59.3-74.1%) (F 2) - 3 DL 2,4-D & J& B 7H 5%
BIFM RS HSFE BN ERE  EREE
BEAE 1-2 mg L' 2,4-D JBE Y & HGHER
HLITERE R 2 wk RS > BURERTARTE
B FE G R R S 4H a8 2 552 - 3557 (adaxial
surface) PEfE 45 8~ 1 mg L' 2,4-D
FREE DI TERE % 3 wk iR ERE S > H2 mg L
2,4-D R I DATHESE 2 wk Z R 5 -
T (abaxial surface) #£fd J7 20 2 &5 FREUR
2,4-D R BLTE ELE R [ A S A AR

LI E RS EL T ) UH N FE E R ERIP K
Me > EEHEEFXNAERPRE RS E
93.5% (88.9-96.3%) Binis - &= BT R i A
S5 B 79.7% (74.1-92.6%) B HE 22 B 78 5 =0
S 63% (59.3-70.4%) (32 2) © 5t 2,4-D
&R AN N ERPRIVEERE
ERREREE 4 HAEE T > NEMRPEE
PL2 mg L' 2,4-D 73 3 wk 5050 T AVRE 2
s o HEFHREE 2 wk Z R Z R IR
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Table 2. Influence of explants and its inoculation surface, as well as 2,4-D concentration and its culture period on
callus and adventitious root induction of Salvia miltiorrhiza’.

Explant 2,4-D (mgL™) Pre-culture period (wk)  Callus formation (%)  Adventitious root formation (%)
Petiole 1 2 74.1 bed” 74.1 bed
1 3 66.7d 74.1 bed
2 2 88.9 abc 77.8 abed
2 3 63.0d 92.6 ab
Leaf 1 2 59.3d 63.0d
(adaxial surface) 1 3 74.1 bed 70.4 cd
2 2 70.4 cd 59.3d
2 3 66.7d 59.3d
Leaf 1 2 963 a 963 a
(abaxial surface) 1 3 96.3 a 92.6 ab
2 2 92.6 ab 88.9 abc
2 3 96.3 a 96.3 a

* Explants were cultured on MS medium containing 1 and 2 mg L™ 2,4-D for 2 or 3 wk before transferring to a PGR-free MS me-
dium for another 4 or 3 wk of culture. Each treatment had 3 replications with 9 explants per replication.

¥ Means in the column followed by different letter(s) are significantly different at the 5% level by LSD test. Percentage data were
arcsine-square root transformed prior to statistical testing, but raw data is reported.

2. HREEEEE GRS HSE ENEF IR EIE o TR EERNREERE T > R
773 (A) BEERE YT (B)  THEFENEH 2 mg L' 2,4-D 2 MS BFE AL 2 wk » FEAUISRELA &4 R
Bz MS Ak 4 wk & - EHS A ERP R Z ST

Fig. 2. Influence of inoculation surface of leaf explant on callogenesis of in vitro Salvia miltiorrhiza. Explants were
cultured under light and dark condition. Callus and adventitious roots formation of leaf explants inoculated with ab-
axial surface (A) and adaxial surface (B) contacting the medium, explants were first cultured on MS medium contain-
ing 2 mg L™ 2,4-D for 2 wk before sub-culturing on a PGR-free MS medium for another 4 wk of culture in darkness
condition. Bar = 10 mm.

B o 1 mg L' 2,4-D BRI T 2 TSN FEEEE 0 (12 mg L 2,4-D JREN 2 THES
W B R A B - g E R TN BNEAWEEE R AR - MET
= Ml mg L' 2,4-D FEEEEE 3 wk iR THY  HRABRAER 2 4ERER - 1F 2,4-D
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i TR IS IS 4 AT &P P L SR 2
;%'\: o

Y+ RAENEIHE S YRR IE I EE
RESFHEM L EE

EREGHSEENLRTE®E 2 wkik
i E Ao e Ry R sk > HIERCRES (B
3A); HRM02mg L' 24-DEi2 mg L
BA B FHEER 100% R E o i ER B e
SN HAAEE (66.7-89.0%) 5 H It E
E R A A 3 AT QY 14.1 ([BRE 5 B3
SN EM R 3.0-8.7 R ELF/EEEEE (F3) -
BERBOHSEENBRIRET > Bads
ZEAMEERINE > BERESHSRAT K
K5 (B 3B) - H i 2L0.2 mg L' 2,4-D i
#1202 mg L' BA JRHI A E A ER S
88.7% » SN HiAth 2 TR HIAH & (72.3-77.7%)
(F3) ;I 2 fEER B R S Y A R AR -
FE S E R T &Y 6.3-8.7 {E R EZF »
S5 2 [HE K BA BEEH ~ 3.0-4.0 1~ E
IR (R 3) -

HIE L RHFHETHIHEEREHERT 2
LEEREER » HdyRh10.25-0.5 mg L BA #10.2
mg L' 2,4-D 7 FEF 5 (5 0.25 mg L BA £ 0.2

mg L' 2,4-D 7 R BE A 6 IR 3 1 (9 5% 25008
BN > HER 3 TR MR G A B A AL
BIEEH12mg L' BAHL 02 mg L' 2,4-D
T BB 1mg L' BAEL02mg L' 2,4-D
Z R PR IR B N Y E R B A
ook 3 MM MEE SR BN EF VR
B B2 mg L' BAELO02 mg L' 2,4-D
2 BRIRAE WO R B = Y SR I R B AN R
&4 R FETRAH & 7E B B A AR (4 T G e 2
EAE (R 3) -

SE]

HNFAHHSE EEHESN RSN S
BHEEEAEEZENEF VI ENEER
¥ 5 Bl 4 & &4 2E E 5 (Thapsia garganica)
(Makunga et al. 2003) ~ EEE#E (Hypericum
perforatum) (Pretto & Santarém 2000) ~FE £ 2
(S. bowleyana) (Duan et al. 2003) ~ #55 & 1
Y1 (Buddleia spp.) (Dai & Castillo 2007) ~ &
F 7% (Limonium wrightii) (Huang et al. 2000)
K G E R (Siraitia grosvenorii) (Lu et al.
2011) EfgEEEY > SHEEBEREZERNES
R » REZFIRIT X AT 93 R B A

3. ERECHESFEVOLRIEREE TR EFR BT - R BSHMEN 2 mg L' BARE 0.2
mg L 2,4-D 2 MS B5#AL 8 wk 1% » 3 HIEYEHE (A) BLREE (B) B TV ESF Z 1B «

Fig. 3.

Influence of illumination on adventitious shoot induction of in vitro Salvia miltiorrhiza. Multiple adventi-

tious shoots induction from the leaf-derived callus cultured on a MS medium containing 2 mg L BA and 0.2 mg L™
2,4-D for 8 wk of culture under irradiation (Bar = 2.5 mm) (A) or under darkness condition (Bar = 0.5 mm) (B).
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Table 3.
of Salvia miltiorrhiza”.

Influence of plant growth regulator combination and illumination condition on adventitious shoot induction

Treatment BA (mgL™) 2,4-D (mgL™) Shoot induction (%) Shoots per 0.2 g callus
Light 0.25 0.2 66.7 ¢ 34e

0.5 0.2 89.0 ab 5.4 cde

1 0.2 72.3 be 7.0 be

2 0.2 100.0 a 14.1a
Dark 0.25 0.2 72.3 be 3.0e

0.5 0.2 77.7 be 4.0 de

1 0.2 88.7 ab 6.3 bed

2 0.2 88.7 ab 8.7b

“ Calli were cultured on MS medium containing various concentrations of BA and 0.2 mg L™ 2,4-D for 8 wk of culture. Each treat-
ment had 3 replications with 6 explants (0.2 g callus) per replication. Shoot-buds longer than 2 mm were scored.

’Means in the column followed by different letter(s) are significantly different at the 5% level by LSD test. Percentage data were
arcsine-square root transformed prior to statistical testing, but raw data is reported.

BRI ER B P i 2 TIRTE - Bl 595 %% (Huang
et al. 2000) K 5 N J& fH ¥ (Dai & Castillo
2007) ® 73 Al B N [EEE RS B BEE AR E 5
{HE 5 %] (Pretto & Santarém 2000) K #57
% (Holostemma ada-kodien) (Martin 2002) 2
R IEF ARG H B BOR TR -

EWMER RNEIEES BB ERS -
B2 AR AR IR R 5T - 3% wmEI9tE
tF TT R R ZEAN BCEE | REAE A8 55 B P R E 2
(Huang et al. 2000; Pretto & Santarém 2000;
Makunga et al. 2003; Skata & Wysokinska
2004; Chen et al. 2006; Dai & Castillo 2007,
Liang et al. 2009; Lu et al. 2011; Raad et al.
2012) » Duan et al. (2003) DLEEF} < 2 TEfp L
BERELMERETHE  BRETEHES
HB AR A E AN ESF R AP > Tiang &
Wang (2003) B2 Feng et al. (2004) §9F}F &%
fath TR SHE RS AR B 2P A #E R
EiM B - Yan & Wang (2007) B Xu & Sun
(2008) AFFSHIBHFTRIAE - BHEER ~ BEMEL
KSR S T EEIP ST - KRR
WER AT HA B4 RENVERBLIEER SHER
HEPRTRE RS HSM B RN E
‘% o

EERE I AE R LR T2 EIN AR
HEZIN BERATERZARFAGH (4
NHRHZWEERER) WEBEBDRE N HF AR

EEEZEBNT - 5T Z 5L BA B NAA
HI4H G eh E R EF DR > PlAF+2 (Tiang &
Wang 2003; Yan & Wang 2007) ~ E53£%E (Huang
et al. 2000) K ¥ ) & t8 %) (Dai & Castillo
2007) % o AWFTAEREUR - FENEIER B
BEHE B Y BA L NAA SH&EHY MS B Ay r]
BB EL » #78 BA BL1 NAA (Y4H & %
It 2 EESE S B A A AE RARETHIEE - {H o6
G EHE S 2 HEAF SRR
R (& 1) » o] ARS8 T BT A R R L
frHEZREE EEAERKRNE > ERMEAEFEP
P T8 2 AT Fifi 188 4 = 38 BB 40 & B g Ry PR Y
5

Chen et al. (2006) A%51{E (Dendranthema
morifolium) WF5EfaH - HEE TP AL cytoki-
nin/auxin J2 & /Y E A B 0 BioR cytokinin Bl
auxin 7 55 HOR LR {E £ 0.8-13.4 IF H A #
FERYEER - HEAh > Yan & Wang (2007) Z 12
e ia > FEEWHEER PR EHF
2 B fE BA/NAA S EHRE LR E 73 7l Fy 8.8 Bl
17.6 » B EEWIREIEAS (BN TE R SBHE AT - AT
HIE BA/NAA EHRELELE 0.4-3.2 HYEN
T HEERERHATE BA/NAA LEE Ky 1.6 B
A HET EEENBLEE R BHE RS BN E B
H[FIBE DLEEAR RS ARG A 55 U R -

BEAh - AR EREERNER BAR S
B E SR ERE » Rl aS e R R 3.7 Bl
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32 EAREL (R 1) IMEE SR A &R
B3 /BB TE % (Chen et al. 2005) ;
Yan & Wang (2007) {EFH2HI0F5E FELEZEER
ELEE | IEAE RS A DLV AE S IRRIDAEEAR B
TE RS B AR ER AR E PR AR - 40 > Xu &
Sun (2008) A FF2NIRFERER - FI2ER
RS T 2H BA H A & NAA Y K rp o]
HEFREIPR - HEER BHERE 2 RS IR
B EEEGETAE S [G]8EHD > Feng et al. (2004) Ei
Tiang & Wang (2003) 5t - FHSEER H51E
B4 % | mg L' BA B A[ M5 3 4 SR AR A%
R BN R E A AT EEE R R
JE o HY S € ELA i K Y 7= 52 - Tiang & Wang
(2003) YERZEANIEH - IS ERBEENER
1 mg L' BA #1 0.5-2 mg L' NAA 2 MS £
BRI FEF IR > MifE | mg L' BARE
2mg L' NAA R T &G S48 - A
WRERTE R > EHEBEENRS NAA R
[ B 3 T ME G P BOR & 418 E I R P R E
oo HENEL S ORI NAA RFR PSR E 2
2R

Duan et al. (2003) 71 F+ 2 W 45 K45
4o TR EEERRI 2 mg L BA fit4 0.2 mg
L'2,4-D > MS IS EE > W FERESHER
RN E AR BE AR EF > (HAERIP R EMR o 55—
Fr&mgeiad - EREEREHE 1 mg L' BA
fl& 0.5-2mg L' 2,4-D 2 MS 2 EiE H A
HIDEESR » HIPRDEARER (Tiang & Wang
2003) - ARHFFRLEFER - EEWER 518
BT ENEA 1-2 mg L' 2,4-D (Y MS #13&
#2-3 wk i BEEBCHBER KEPRVE
WA MBRERBGHEHSERZRE4E
RFEIE 2 MS 828 % » oM g8 mEny
VH o EIEEEE 6 wk FF L E B (EEE R It
B 6 SR E SRR RS AR H TR
DERER o fik LAt oe 45 R iR > BA $55
BREFRIEZEBIRE R -

FHufZEE 5 (Makunga et al. 2003) BLE
#HE (Pretto & Santarém 2000) Z#fZeF5H »
EWHER BEBEEN2H BABE NAA K
BEAETEEP RS - HER EEELNHED
R R B By 7 U o R 5T

B IE R R R R By B T S RS
FEP IR A HBIAE T A B E S R
BENGA > BEHESFEERE 96.3% » #
EE N R ARG B S — R R B R A
B (R2) - A BHRES (Vaccinium
angustifolium) FIl 2 ¥ F] B R P2 il s & AL 0 7
ik B EF K (Debnath 2009) - HEHITER
IR R 7 BN RILZ B - AL 2 5HE
S Y & o S AR RS BRI By W i & R oAb b
P

HiNHsREHSFENS BT 25
e ARGt PR TR 2,4-D REN S E Y
4h > 2,4-D THER BN AT 2P BH 1
Z— ENBEETHES 2 wk WEREES
73 wk (YRR I 5 (HIE 7 BEAE RS 7 1A AILE R [
BREGAAERESER  REREEEEEN
T ERIERE 2,4-D (1 mg L) FRELEER £
3wk BEINEGESIGEE - HRERS R
2 mg L' 1% » JiE-F T B 095 P R f R IR 44
VPR - HRETEETXMS - AR ZH
2,4-D THIR BRI 2 - 190 2 5] 5 S 1R
GHBFBETCE - A HNFEFS R ER
RS o e 2,4-D R Bk & 78 iR 8 A R
AN FHEEWE AR ER - EERBERETT
TEARIRRE 2,4-D (1 mg L) JRIE T - EEFHE
HIFRA BN FENERD R - 5 DIEER HEE
FRME > AR 2,4-D JEE B TE B A
FE > ARG ERPEE (8 2) - #EHl
DAZE Ry 1 U7 XN B 1A RS 8 oy B 4 = S A A
Z WA R AR 2,4-D RS m B
BIR[ZFEAE 2R - R RS 2 BB M A
B8 -

EEEEE B bHHEE YR E - 1]
FEHREEERENE - Wbl &t
& - SWESEN  TPRE RCRA i R RE
%o BERIIT(E 2 REME (totipotency) HYfEE: -
HEMEAMRERE R EEREHEBREER
REF 2,4-D ZEE N FERGHBIT -
N BA APRHM R EHBIP R - B aE
H BB FAE 2,4-D 5 BA B4 2,4-D Y4 & > I
A TE R S H A o 1 B BA TR ER E F IR
(Pretto & Santarém 2000) - Martin (2002) £
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IR E i EREENHE BAEA A
A REEERIAN MS AR A FE R S 4HE -
A 2 e HE% 0.25-2 mg L' BAEZ0.2 mg L
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Influence of Explant, Plant Growth Regulator and
INlumination on Adventitious Shoot Induction of
In Vitro Cultured Salvia miltiorrhiza

Uei-Chern Chen', Jhin-Yi Tsao', and Chi-Ni Hsia™"

Abstract

Chen, U. C., J. Y. Tsao, and C. N. Hsia. 2016. Influence of explant, plant growth regulator
and illumination on adventitious shoot induction of in vitro cultured Salvia miltiorrhiza. J.
Taiwan Agric. Res. 65(4):384-394.

Petiole and leaf explants derived from in vitro Salvia miltiorrhiza were used for shoot regen-
eration in this study. The highest adventitious shoot formation rate of 100% with 3.7 shoots/explant
in average was obtained from petiole segments cultured on Murashige and Skoog’s (MS) medium
containing 1 mg L' N’-benzyladenine (BA) and 0.5 mg L™ a-naphthaleneacetic acid (NAA) for 6 wk
of culture. Callus and adventitious roots were induced from petiole and leaf segments pre-cultured on
the MS medium supplemented with 1-2 mg L™ 2,4-dichlorophenoxyacetic acid (2,4-D) for 2-3 wk
followed by transferring on a hormone-free MS basal medium for a total 6 wk of culture. Calli were
proliferated on the MS basal medium containing 0.25 mg L' BA and 0.2 mg L™ 2,4-D under darkness
for 8 wk of culture along with few adventitious shoots were found. Proliferated calli were subcultured
to the medium containing with same concentration of 2,4-D in combination with various BA concen-
tration under light and dark condition for shoot regeneration. The highest induction number of adven-
titious shoots was 14.1 shoots 0.2 g callus from the medium containing 2 mg L' BA under light con-
dition. An efficient micropropagation system of Salvia miltiorrhiza by direct and indirect adventitious
shoot regeneration systems were established in this study which would not only supply for plantlet
production but also apply on mutation and genetic transformation studies.

Key words: Directly organogenesis, Indirectly organogenesis, Callus formation, Micropropagation.
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