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B OE.BNM BIULSLMNREERFRE.FE AHALUEFNTE RE B 2HARMELEAENE
FEMFEFL AR U GHAR BAERGASAEFHNME BIFHFAENER. &R BE85LELM
EEBEAGHRBERNEFER . MS+NAA 0.2 mg/L+6-BA 2.0 mg/L+PVP (8] AC) 3.0 g/L; B M AHGA
HES ML IR  MS+HNAA 0.2 mg/L+6-BA 4.0 mg/L+PVP (K AC) 3.0 g/L; B AR GHAMBMENEY
FHEREFHER MS+NAA 0.2 mg/L+6-BA 2.5 mg/L+LH 200 mg/L+PVP 3.0 g/L 1 MS+NAA 0.1 mg/
L+6-BA 2.0 mg/L+LH 200 mg/L.+PVP 3.0g/L, E&FESAERMIZHEN MS+IBA 1 mg/L+AC 3.0g/L.
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In vitro culture and rapid propagation of Aconitum carmichaeli

TIAN Ying-qiu'?, LIU Fan?, HUANG Yu-bi'***, TIAN Meng-liang®'®
(1. Research Institute of Maize, Sichuan Agricultural University, Yaan 625014, China; 2. College of Agronomy,

Sichuan Agricultural University, Yaan 625014, China; 3. Key Laboratory of Crop Genetic Resources
and Improvement, Ministry of Education, Yaan 625014, China)

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/L4-AC 3.0 g/L.
Conclusion Industrialized rapid propagation of seedling can be realized by in wvitro tissue culture with
different explants such as shoot tips, leaves, and stem segments with or without axillary bud.
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HEASMER AL EERIACFNARBIRH
W EREFCIL R IME BB B A A
FEE B U BT o O 2 b ) 5 Sk AR K R b RL,
ARAREFEIAGHALANERREL SR WRE
BER, HILHMM T GAP BT ZE KB EME K
T e #al. Fa eSSk f T2 4hE
AT HR L FE X FEE W IME MR LARGE .
1 #H5RE
1.1 kA REAEF 2004 48 3 HERRA WA 4
PR ESITES L MEREM, 2R XF
HEBM+TYXERN Aconitum carmichaeli Debx. ,
1.2 FE

ARKE L MS # 1/2 MS KA, Hin
AEFRERBENEY B E enaphthaleneacetic acid
(UL FfE#R NAA) Fi 6-benzyladenine (LT iR 6-
BA), HEWE 3%, 3RAEH 0.4%,pH 5. 8, HE R R E
(2241) 'C, % 12 h/d, IR 1 500~2 000
Ix, AL FE B0 R R FE R BB S AR X IR s B AR
H1im A & & (activated charcol, YA F iR AC)
3.0 g/L fiR ZH MM 5EEl (polyvinylpyrrolidone,
LT EFF PVP) 3.0 g/L EHIBIL L 39 A FL
HEBA/KEY (lactalbumin hydrolysate, LAF & #
LH) 2 000.0 mg/L fEx} M,
1.2.1 SMERKESESHE A OER—FEE
HHEHBE R R ERFBRFHER.
R E— ORI R T O R AR . B SRk wh sk
FH,H 709 B 15~205s,0.1% FREE
¥ 10~12 min, B EFA KK, AEEHKERE 4~5
W ERHEFVM 0.2 mm K AR EB W KFH
EBEEMWRYER 1.5 em £/, K 1 em X1
em FR,EARFFHERE, B EEEM 15
HiAE, BRRAE 1 MMEK.3KEER.30d B4
HESE,50d B&RitakE,
1.2.2 BERAGHAMNERE . EFAGUARNE
FEPHRBKERLREICFXHE A ~O0" R
R1IPEFRERS).
1.2.3 BERMANEFNEFREHBEEL: P
NAA 0.1 mg/L+6-BA 1.0 mg/L; O*: NAA 0.2
mg/L+6-BA 1.0 mg/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 4+ 6-BA 2. 0 mg/L; V",
NAA 0.1 mg/L+6-BA 2.5mg/L; W*; NAA 0.2
mg/L+6-BA 2.5mg/L; X*: NAA 0. 4 mg/L+6-

F1 ESRGAABFESIHMRRERL
Table 1 Various concentration portions of hormones

in culture media for inducing callus

. -1 - -1
- HERK/ (mg « LD we WRNL/(mg- LY
NAA 6-BA NAA 6-BA
A 0.1 1.0 I 0.4 2.5
B* 0.2 1.0 J* 0.01 3.0
Cc* 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 O 0.8 4.0
H* 0.2 2.5

BA 2.5 mg/L (3F: FXHEIMFER P ~X" ik
AEFERS) .
1.2.4 AEARKESRERE MS.1/2 MS AT B
MRS AR%ER IBA A48, 1P IBA K
BEYWEEX.0.1.0.5.0.7,1.0.1. 5 mg/L, 3t 12 R
[l 5 gk .
1.2.5 HEBR - AEREHREEBK 4om £F.
Btk 6 em ERMEAER ITHME, ZREE 2~3
d J&, BRAKESRE EHEFEBREM 0.1% £
HRABSNER L BHRERAS (R 2: 1D &
B, BEFRE (22+1) C,6BEAWMN 12 h/d, ok
FSREE 1 500~2 000 Ix (ALK, BB & R
HEEHE, -AEEARSE L.
2 BRESH
2.1 NAA i 6-BA K[H] BB v B 48 Xt A Rl SME
KB,
2.1.1 ZEZR.NAA M 6-BA K[ F & E A4
ERFIURIR 2(FBERR=FAGAL KM
RS/ RSB IR B 100% 5 0 R = ZE BB 3/
BMAGHE X100% 58 1.5 FUH A » "IRIF &R
FERSH4FIFHREE 1 FIF RN 5 R
HEFIERGALANEREERBEREER;
£2 NAAM6BA RFERRBEASHERES
B R
Table 2 Effect of combinations of NAA and 6-BA at
various relative concentrations on induction

and differentiation of stem-tip callus

&5 HGER/ ERBEH - b/ 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 [ CD vV 59.1 be BC
D* 40. 0 c D X* 52.8 cd BC
B*  40.0 c D U* 41.0 d C
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B FREBHIFEXNMAMEFERFZAH
HADUBR AU EERBERLE R BRRUTE
PLREH RIIAFE SR ML RE T T 6 T
O FRTRAME XX 2 MFD.

ERTPHELAESEESEAGAN, WIE
A LA 2, AT LR AR A SME AR Y R B R 52
BHRRHEA FHBGHRESR 30d 5, KBS E
REBRE, R el EARARE (B 1-
D FEAGALEFRE S" %A 20d J5, At Rk
B 2/3 EA.10d GRAGREIFHEH 4~7 1%
B R MERA, MRS 80X UE. AW
SAWE M Bk, NEIHERE 2 RAGAA MM
HEFEMEEER A RESLAERAGHAFES W R
Br#E.S  REXMETHESHBEREFE,
2.1.2 B:NAA F 6-BA R[] 5 & ¥k B 40 & %t ot
FIYRRE 3.
®3 NAA M 6-BA TERABRBEASHHESIRIULLR

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

and differentiation of leaves

e maR/ EREBEH &8 SeR/ EREEHE
% 0. 05 0.01 % 0. 05 0. 01
M*  90.0 a A T 80. 8 a A
N*  76.7 b B S 75. 0 a AB
E* 73.3 b B R*  65.0 b BC
L* 60.0 ¢ C D*  63.6 be BC
F* 56.7 c D V*  55.6 ¢ C
I* 53.3 c D W*  37.5 d D

ELBRPERA BRERESOKUTHMHF RE
NEREVENAAEES—EHRAGAR, HE
KEE HASMLEFREPHN 30d FHEHBE
1, DBILA L 1~2 AN BES%E BT,
KZ 0.5cm giEEILEK,80d FLIWEMHILT.
M " EMEGN Y AHEEE 12 WER, % T
T & S"—HAEFHHIALKEF S 6~10 1 (B 1-
2), B8 15d FREB B, 440 95%
BZERA S ERE.20d BAKBERE/NFIX 4 cm
AR ERER HRETFR. SERITEREIRA
AL MAEFERPEEREESE M. T 25
REYLZRAGHEAMMNEFBESHNBRMETFE.
2.1.3 ZBREFBRFMZEBR:NAA Ml 6-BA K[
FEREAAMEBRMTRFOEBRNAGALER
MEFRFESFBRAE 4.

ERFELBYEESHAGHR. B& 4
EH . EFEEBMH NAA: 0.1~0. 4 mg/L 5§
6-BA: 2~2.5 mg/L M4 G, HLL NAA 0.2 mg/L

R4 NAA W1 6-BA FRBERREASTERBEHMEF
HEROGALARLEFHESHR
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

EaR/ ERDBEH S/ ERBEH
®E —l w5 —_—
% 0. 05 0.01 % 0. 05 0. 01
E*  90.0 a A V*  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 bed AB D* 62.5 c BC
C* 70.0 cd AB Q* 50,0 d C
G*  60.0 d B W* 33.3 e D

5 6-BA 2 mg/L WA FERFERESE HiEREHA
A MG (B 1-3), #RFHZEPRIBSK
FRE LR /N BN EERSE T
BGHR, HEASEFEE, GHEL, ZBREWF
B ZB A W AEFARH IR S5 T
B MAGHEA MRETEQAGREHN 2~4 4
B ERE . BB 6~10 MEKERRF
E1-O,FH V.S . T " XEHARWNFEHES S
Wi¥E BEKHEENAGE (B 1-5, 0 T/NFHE
AV S T " XHEHRXEHLEZATF (H 1-
6). LRGITERE 4 RAGHEAMSFRES
EE VAR SLEBRAGALMNEFES
RS ERET B

2.-1.4 MH:TELAESBSHNAHHEARED,
BARHGBEIREHER, FHBUE T8 . B AL
Bk 80d FAMHBILER BERT.
2.1.5 FFELBHRFHEHRR BHRE
B H AR A 48RRI, kX 40 d EW AR
BB AL, FASLEFRESN 80d 5, ¥5
BGERFHARNEFN M KPP FHBZHE
E* 43k 5 4.

2.2 HEBREF HKE 3~5cm HAREFHT 12
FARMERESRE,7d EAHHHAAEHR (B
1-7),20d B KAIE 7 cm (B 1-8), BB
%5,

Hy 2 5 AT 50, R AR T8 R A9 MS X B &
HMBRHBMHT 1/2MS. HH MS 5 IBA 1 mg/L §
HAEFBRUABS FHMAS, RERBKEW
IBA f1 1/2 MS i S4B AR E R WA R, W
IBA REREIRS WIS BEINETLKER
40, 30 B 7EY) O A B B GH R =4, A
AGHAA LEESHYREGRA4A5ENRS
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5 TAEFENGLERHEM
Table § Effect of different culture media

on rooting of A. carmichaeli

AT IBA/ R/ FHHR PR REY

FHE (mgeLH % B/ K/em K
MS 0 69 4.5 3.2 ++
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 4.3 ++
1/2 MS 0.1 0 0 +
1/2 MS 0.3 0 0 +
1/2 MS 0.5 47 3.6 3.0 ++
1/2 MS 0.7 50 4.8 3.5 ++
1/2M8 1 10 23.0 1.2 +++
1/2 MS 1.5 15 1.9 3.5

R B AME X PR 00 B R AR DR,
Wik, G E AR FHERAERK. FHRK &R
BHKBSHERE SLBMWERERENR.
MS+IBA 1 mg/L+AC 3 g/L,
2.3 BHEBRAEER EBRENEBRIAIRE L
Ey2RBTRM, —REBEFI RIEERE 90%
b, BERBLLE 1-9,
3 itig

AR LAM T GAP b U5 2 3o 09 S Sk AB B8 0 41
*LESHEDAMATERY TR £ RE NAA
5 6-BA RNIE] 8 3K B B9 BR A6 X R [ S s
TR, GRFY, B THRAMERRERAR,
FRABRHELOAGHAETNEFESWREESF
E5EAXBMMEBARZY, XXREYRA I
RBMHEYBEERERESAEFNNE,20d £4

&3

FERAHHA 2-HARGHA -EBEAHHR +BGEATEEF—ARNAES S-REHAARFRARHNALESF
6-BAMEZE 15 d JRHEKNEL 7T-ERER 7d FNEEY S-BEREMR 20d FHHEEN SPIEKNBRYE

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 6-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

H1 SIAMENRESR
Fig. 1 Rapid propagation of seedling of A. carmichaeli

SME R 3R N ZF I A R R R R R B B RS R
£ 80% AA BEWEWBHR P AAEZE 204 5
IR EAR 3 AEFHARENFAEER
RERMEIERAR 80% .. RiXKFHANEDHE
AR, WA EIEFRE PR M T LH.PVP &

AC YR, BSMER B HARAMERE 30d Bk
90% Kb, BEHRM LK 89% UL, At
A—FEwE UL, BN AAELE 1 FAEHAE 10
R BB G 4 UR A A 2 5 A 18 78 A U E
RGHABRREEMIER THEER EHNEHF
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MAERER 5% Db, FAMBRBENBERB I
EEFEBERE. B 0% UL, MIEHEFEMH
b, AR T B E R ], B T SRR
REKR.

Y B8 1 500~2 000 Ix LH 200 mg/L 5 X} B4
X aGHANBESEHBER HETEXNAGH
HHEEANEFHERRS —ERRHFEM, X
MERTTRERH THRERERGASA PRI HARE
AT, NTREK #B A LB B B T 19
fb228E, T LH h TREE SR E LB B E R
HHRERPEFHREFTR. HREPHEM 3
g/L B PVP 5 3 g/L # AC & — I \ALE
Ay XFERRE T EMRM T SME 7= 4 B B2k
YWEEZ[KEUMEERWBREY R, EHEEEI5
TR B 2 8] B A R PR B B2, R HUAR AL BE
INBEZ S s ERGHANEER BRI E, G4
RTEE, XMERTER _EERMEREEYHEH
F Bt R T —EBMIIMEEYEE, W 0.5%
PVP fERIG R AWM EHYE RN ERNTFEER
GHAHBERIAR, EMNEFERERIELEE
HFEE, TRERE I AC R4t TR I B A
AR MR,

FARMTHOMER, RAERZFHEm, I8

FEREREFNS . FRAB UM T HIMEEEE
FRERNE, FRNEGEK, REERETA i
— BB 50 BRSNS R AR P RAER
YRR LR, SR ERAEAGHRA PR
WAERMY B E R E,
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i L8 25+ B F{— HPLC-ELSD 1540 B & # 52

REEL,EEF, K2R EWFL G 4
Q. WACEFRK¥EHEb BYSHTHEHE, WL AFE  050017; 2. LIHEREFR ¥R WL Fili 063000

B E:BH B WdiEmZs ¥ s HPLC-ELSD #48 E i#%, AR F M A B HRE LM RR R4
T, HE WERRHBEBER{ 4 21 #,RF HPLC-ELSD i E HEL MiE. AiEf4 Cutk,ZRB-K
R ST B E B ELSD K85, A B M A 1.0 mL/min, &/ 35 C., R B TEMRE(Z#H HPLC-
ELSD R EBE#FHA, HF M AR T HBRTCHH T THUERE. it TERE. TR THTARS
B {2 24 148 0 B T 0 S R R R R A 0 A B I B M R N R B R KR .
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