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In vitro culture and rapid propagation of Aconitum carmichaeli
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Abstract: Objective To establish a rapid propagation system of Aconitum carmichaeli. Methods With
tissue culture method, 18, 9, and 12 kinds of hormones combinations as media were developed to induce
callus from different explants derived from A. carmichaeli, the differentiation of cluster buds, and the
rooting of regenerated seedlings, respectively. Results For A. carmichaeli, the optimum culture medium

for callus induction of stem-tips and stem segments was identified to be MS+NAA 0. 2 mg/L.+6-BA 2.0

mg/L+PVP (or AC) 3.0 g/L. Optimum culture medium for callus induction on leaves was identified to be
-MS+NAA 0.2 mg/L+6-BA 4.0 mg/L+PVP (or AC) 3.0 g/L. The optimum culture media for callus

propagation and cluster buds induction were identified to be MS+NAA 0. 2 mg/L+6-BA 2.5 mg/L+LH

200 mg/L-+PVP 3.0 g/L and MS+NAA 0.1 mg/L+6-BA 2.0 mg/L+LH 200 mg/L+PVP 3.0 g/L.

The optimum culture medium for rooting induction was identified to be MS-+IBA 1 mg/L+AC 3.0 g/L.

Conclusion Industrialized rapid propagation of seedling can be realized by in vitro tissue culture with
different explants such as shoot tips, leaves, and stem segments with or without axillary bud.
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mERSMEE, BT EREEFAEFNRERIE
AT EERAEFEPIIHR R SME R B B B A AR
FTE H IO )1 S B R A S S AR AR D AR,
BRASEFEFAHALWBRET S HRE
WER, HILMHEF GAP EIrEFXERAMHE LN
T e Eme i, Rt sk FRiME
RFEITHRTER XA NIME MR L IRIE .
1 #R5FE
1.1 kB AR T 2004 4 3 AEBEIIA S
FH T 2 B BV AR S Sk R IR R, 22 09 1] R K27
H&E B XERN Aconitum carmichaeli Debx. ,
1.2 FE

ARB LI MS 1 1/2 MS REA LI, M i
AREBEKRENHY B E anaphthaleneacetic acid
(LA F 8% NAA) fi 6-benzyladenine (LA F & #F 6-
BA), BN 3%, BAE M 0.4%,pH 5. 8, S KB E
(2241) C,o6/A# 12 h/d, IR 1 500~2 000
Ix, BRI G RIS SR BB S 0T G S S
Hin A # % (activated charcol, PATF A AC)
3.0g/L MIRZ Mg 4EE (polyvinylpyrrolidone,
LT R #% PVP) 3.0 g/L fESuB4L L3 3 m A S
BEAKBEY (actalbumin hydrolysate, DA T fE#5
LH) 2 000. 0 mg/L {EXTHR .,
1.2.1 SMERMEESHE S ARER—F4E
HHEENSE 2R HE R EZR FRFENEZR,
AR A L — U R oA A R . B ORK Wk
T, 70% ERGALTE 15~205,0.1% ARBE
¥ 10~12 min, B X F KRB, HEHEKERYE 4~5
WERHABEYR 0.2 mm £, EBR HREN
ZEBEEMWHIR 1.5 cm £/, A 1 em X1
cm FHLEARM G HEFRE, S LEERM 15
RRE, 8RRE 1 MMEE3KRER.304dFSL
HERH,50 d FHITHER,
1.2.2 BIRAGALRNERE FRAGHAKT
FEFHEREFREALR ICFXAHB A ~O0" X
R1INERERS.
1.2.3 BRAEFHWERENBERKL:P:
NAA 0.1 mg/L+6-BA 1.0 mg/L; O*: NAA 0.2
mg/L+6-BA 1.0mg/L; R*: NAA 0.4 mg/L+6-
BA 1.0 mg/L; S*: NAA 0.1 mg/L+6-BA 2.0
mg/L; T*; NAA 0.2 mg/L+6-BA 2. 0 mg/L;
U*: NAA 0. 4 mg/L + 6-BA 2. 0 mg/L; V"
NAA 0.1 mg/L+6-BA 2.5 mg/L; W*: NAA 0.2
mg/L+6-BA 2.5 mg/L; X*: NAA 0.4 mg/L-+6-

F1 FERGAARFEHRNHERERLL
Table 1 Various concentration portions of hormones

in culture media for inducing callus

I Pl oLt
&e WEB I/ (mg « L7 - BERL/(mg+ L7H
NAA 6-BA NAA 6-BA
A* 0.1 1.0 I 0.4 2.5
B* 0.2 1.0 I 0.01 3.0
c* 0.4 1.0 K~ 0. 05 3.0
D* 0.1 2.0 L* 0.1 3.0
E* 0.2 2.0 M* 0.2 4.0
F* 0.4 2.0 N* 0.4 4.0
G* 0.1 2.5 0* 0.8 4.0
H* 0.2 2.5

BA 2.5 mg/L (JF: PXABMFR P ~X" ik
ReEEFFEHS)
1.2.4 AEWREEFRE.E MS.1/2 MS fFE A X
MBS AFEWKER [BA A48, K4 IBA &
BikEX:0.1,0.5,0.7,1.0.1. 5 mg/L,3t 12 AR
Glipeeis
1.2.5 HEBRAREFELRK 4om £A.
M 6 em AARREAR TIEE, ZEEHE 2~3
dJ5, BRAKUEGE LIERE . BRER 0.1% 2
BRABNWERL.ZHERE R 2: D £
B, BETFEE 22+1) C,HBEAHN 12h/d, %
HERE 1500~2 000 Ix WAEKE, BB, REF
HFRE, —AERARE L.
2 BRE5SH
2.1 NAA Fil 6-BA AR B ¥k BE 4 & X A R SME
L3:} 20
2.1.1 Z£4R:NAA # 6-BA REIREWKEA A X
ZRFESRRARR 2(FEREX=F QALK IME
B/ B SME R X 100% 5 AL = H F R/
BREGE < 100% ;58 1.5 FIWH » "7 N3
FERMS A FIFRREE 1 51 F X5 Ir 2
B FEFIMEEAGHANERRER BERLR;
£2 NAA# 6-BA FREARREAGHELES
BoUBR
Table 2 Effect of combinations of NAA and 6-BA at
various relative concentrations on induction

and differentiation of stem-tip callus

se BeR/ ZRBEH ge SR/ ERBEH
% 0.05  0.01 % 0.05  0.01
A*  90.0 a A S*  83.3 a A
B* 76.7 b AB T 72.3 ab AB
H* 63.4 b BC w* 70.9 ab AB
G*  50.0 c CD V*  59.1 be BC
D*  40.0 ¢ D X* 52.8 cd BC
B*  40.0 ¢ D U* 41.0 d C
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AN ELF BERER HMREUT R
FEEY RFIABRRHMMCRRANE 6 1T
A FRERMEXARE 2 BRD.

KRR LEYREESHAGAR. Bk
A UG 3 7T LUK AR S IR R P R 58
BHRRILA EMEGHAESR 30d F, KE4E
WEBREG, Rpm R, BARARE (K 1-
Do BANMeEFREE S” 4 20 d 5, A5 0 R R
M 2/3 kEA,10d ERGREFHER 4~7 I &%
63 R SRER AR AR, AL R W38 8000 LA, F A
SARWEM . B, NGB RE 2 REGEHS A
HFEMESE A REXZRAGHAEIHNRE
BRE.S REKNEFFERNRERFTE.
2.1.2 FF:NAA 1 6-BA R[F B &K B 44
BRERIE 3.
%£3 NAA 0 6-BA TRRBREASGHHBERIRIURR

Table 3 Effect of combinations of NAA and 6-BA
at various concentrations on induction

and differentiation of leaves

Be B/ ERBEH &e SR/ EREEW

% 0.05  0.01 % 0.05  0.01
M*  90.0 a A ||T* 80.8 a A
N*  76.7 b B |[s* 750 a AB
E* 733 b B [R* 65.0 b BC
L*  60.0 c C [D* 636 be BC
F* 56. 7 c D Al 55. 6 c C
I 53.3 c D |W* 37.5 d D

LB PR, FSERAESONUTHH R 14?
HWEFLRHAGEES—-ERRAGHAR A
KR8 BASEFREDHN 304 Fﬁ@i‘:ﬁﬁi%‘z

16, DEILA M 1~2 NN EFESS RIE,
KZE 0.5cm fiFIEEK,80d Fa BT,
M ERMRGN 859 EAEE 12 ES, ¥ 5
T'H S —FAEFBRERREEL 6~10 410 (& 1-
2), B0 15d BEHE MR, kSN 95%
AR 20 d EAKBPK/NEEX 4 cm
ERHERER - HRHFE. SEETEREIRA
GHAMMEFERKEEREEE M T 47
RO ERAGALMNEFEFNRELFE.
2.1.3 ZBERHMFENZEE .NAA M1 6-BA A
FEREHAMNEBRAFRENZENEHHAA R
MAEFERBERRRREK 4.

IRPHALENEEFHAGHLR. HR4
HEH.ESEEENN NAA: 0.1~0.4 mg/L §
6-BA: 2~2.5 mg/L W44 ,{HLL NAA 0.2 mg/L

£4 NAA W 6BA AEIRBREAATERRHEME
MERRGEARMEFHERHR
Table 4 Effect of combinations of NAA and 6-BA at
various concentrations on induction of stem
segment, stem segment callus with axillary

buds, and cluster buds

se #ER/ EREEHE 5o MR/ ERBEH

% 0.05  0.01 % 0.05  0.01
E*  90.0 a A V* o 89.0 a A
A*  86.7 ab A T* 76.9 b AB
D* 76.7 abc AB S*  70.9 be B
F* 73.4  bcd AB D*  62.5 ¢ BC
Cc*  70.0 od AB Q* 50.0 d C
G*  80.0 d B W+ 33.3 e D

5 6-BA 2mg/L MAEAFEFRER . BBESHMA
HRASLEE (B 1-3). HRFENZEFAEIK
ZERE S Ak AR AR R A /N TR A IRCE N B R S 1
AHGHLS A RREE, S, ZBREF
2RI ZEBL A L AN E ER R M IR S 00 R F
BAAGMEE MEEPERGRER 2~4 1
A EARWA L, B4 SR 6~10 NMERKIERR F
B\ 1-0, B V.S T xHF AR FEHE2R
Wi, BEREBRNAGE (B 1-5, W FhFEH%
AV* ST RBEARNESCELENE (B 1-

. FAGUERE A RAGAL I UENES
%,E NV RRGLEBRRGALMALEFFES
MR,

2.1.4 MH.FELBESHOOHALERED,
B R QOB IRE N TR, b B0E TR, AL
BFHFEAR 80 d FARMABMHTE RERET.
2.1.5 ®MF . NELAENMFEEHR EHRY
B B A GE  EARETE 8RR 40 d BRI R
HEE R, A ERERR 80d J5, 84
MG AFFHIAREFO S, KPP FREEZHE
E*fbsdiR 5 4,

2.2 HEREFBEKEI~5cm WAZHEET 12
MARMERERE,7d GRAEBEO AR (B
1-7),20d EEKHE 7eom (B 1-8), B EHE L
%5,

B3R 5 A, AMAEMEER MS X REEZ
BOR BT 1/2 MS, K MS 5 IBA 1 mg/L #
HAEFRVRHUEBER THMAAS MAEKRER
IBA M1 1/2 MS A& BH A EF R4 B, T
IBA FERESSUNB SO ELZNETLKER
FALR, W ENEY DA AGALS R4, A
AGHL LHBESHARERRHAER5EZNE S
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Table 5 Effect of different culture media

on rooting of A. carmichaeli

#EAE  IBA/  AERE/ FHER FEHR REH
FHE (mg+L7H % ¥/ H/cm wH
MS 0 69 4.5 3.2 + 4
MS 0.1 10 2.7 2.1 +
MS 0.3 0 0 0 +
MS 0.5 56 3.4 2.4 ++
MS 0.7 64 5.1 4.2 ++
MS 1 95 6.7 5.6 ++++
MS 1.5 23 2.4 3.7 ++
1/2 MS 0 66 4.1 1.3 ++
1/2 MS 0.1 0 0 0 +
1/2 MS 0.3 0 0 0 +
1/2 MS 0.5 47 3.6 3.0 ++
1/2 MS 0.7 50 4.8 3.5 ++
1/2 MS 1 10 23.0 1.2 +4++
1/2 MS 1.5 15 1.9 3.5 ++

62

R AR X PR 00 0 B R AR A DB
B, HZAAERECFHERERECFHRKER
EHKASEHERE SLBRMMERERENR.
MS+IBA 1 mg/L+AC 3 g/L,
2.3 HHBH-HFEERLRENEBRIRE L
By RBEF AWM, —AEBE P RIEEE 90%
UL, WK B LA 1-9,
3 iFig

ARFEFT LAMEF GAP iR i 4 2 SR BR 5
BESEEAEMEITRE TR ER L, RE NAA
5 6-BA AREBK MR A AN A R M & 3
FTTHE. S5RFW, B FHAHME AR AR,
AR e BB HLEAAEFEFOREER
EEDECMBEARRD, LXRERA 3 F
KM B EEEBSNEFNMME,20d £H

ok N

FEREHEHS -HARBAR -ERAHGHE +AGHAASER-ARHAESF S-AGHAARRRARABRALY
6-BANMAER 15d FRMMAFN T-EFER TdBRAEY SHERER 20dFHNELE OFAMERKBRE

1-callus induced from stem-tip 2-callus induced from leaves 3-callus induced from stem segment 4-cluster buds in one week

after callus inducing culture 5-cluster buds in two weeks after callus inducing culture §-cluster shoots in 15 d after deriving from

a single cluster buds 7-regenerated seedling in 7 d after rooting inducing 8-regenerated seedling in 20 d after rooting inducing

9-transplants outdoor

1| BARENRER
Fig. 1 Rapid propagation of seedling of A. carmichaeli

SRV B A3 AL 38 N3 B AR AR 8 T R R Y AT R
e 80% Ak MR FMBIR P AL 20d R
R RN 3 5, AEFAERFMELENE
AR B EARE 80X ARBMAKHENMER
FhRAXTEA, F M ERE RN T LH.PVP &

AC Y5 ESMEGBHARMFERE 30d JFiA
90% M b, B dE AR E 89% UL, b4
N—-FEHE A L BN 1 RERE 10
e 35 B A s 4 R0 DA AR 2 ) I 38 7 XL R 2%
ROEMABRABRERER T AR EHAES
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B AR ERE 95% Db, AR B RS R
EREFEBERS. A 0% L. MIBHEFTEM
WA R K TR EENEL, BT SRR
REER,

JEBE 1 500~2 000 1x . LH 200 mg/L 5%t 4
X AGEARESTARER, HirEdAmGd
LB AMAEFNE KRR —E W REER, X
FYEF AT BER f TR ERERGHA DRI HRE
A Tk, AT RER BB A L BB LR B B BT I
R, LH A TRALZMEERES ERER
BAHRARKPHEFRPRBRTR. HFEFHM 3
g/L #) PVP 5 3 g/L # AC ¥ —E MBIk
R, XA AE AR B T TR B T SME 7 A 1 B 28
YREE[RLENET ROMEY R, HESE 117
TR P 25 18] B AR W A B, R R BB AL BE
2B s ERGHANE SR ESR T,/
HTFEE  IMERTRE - HERMBEDRY
Faf BT —EBHSMNEHEYEE, W 0.5% B
PVP EHIERAMABRHEYBRENBRIFEER
GHAMBEFHER  EANEFESEMTE, GE
WFAIE ATREREN AC 4T M #k T R0
LR KRR,

F AR FHSMER, BARZE W, A

AL E 25 #f EE R {— HPLC-ELSD #E 4 &

g&f%l? )‘* 1 ﬁ"é*ﬂl*

FIEREGEREFMA. FERUFTRHIMERL S
SREAR, A ERE K, R E 7 AR
—HHBR. A5 BN &L A HAFRER
YR REED EREEA GG HSA P RR
wEREY B EAE RN RLME.
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i OE.HN BYEILEmAMEREKN HPLC-ELSD @i, R 2 IFM R E R EHME M RREM]
A%k, BiE WERFERBRE{ZEH 21 #, % HPLC-ELSD %0 E 0 A, GiAMH Cul, ZH-K
WA TR E Ve ELSD % 28, A& 1.0 mL/min, HR 35 C, &R #Y THMME{4H HPLC-
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