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WE: LUE MR BRI E A rtemisia annua LYZEBURAME, DA M S HEAEFE, HITHLR R MR RRER R
ZERFTH, EHREMS+6-BA 1.0 mg L' +1BA 0.1 mg L' \MS+6-BA 0.5 mg L' +IBA 0.1 mg L f1 MS + NAA
0.1 mgL' +IBA 0.5 mg L' A FIATRESNF RS R AMARIESR, B 20 d HIYEFE R 55 5, ERE
983% ., HFHEMS+CCC10 mgL? .MS+CCC20 mgL? \MS+PP,,,40 mg L" 7] FIVEBIARAE, L2747 200 d
HIFFIE 3R HE 723% \77.0% 692% o {EHRIR, RIEERMRARF SN ERBEIREA TR, B,
FHERIE RN T BB R E AR, R FEB I CCC 3 PP, BB BHC R .
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Rapid Propagation and Germplasm Conservation
in vitro of Artemisia annua L.

TANG Feng-luan, WEI Ji-qing, JIANG Yun-sheng, JIANG Shui-yuan,
HUANG Ning-zhen', WEI Xiao

(Guangxi Institute of Botany , Guangxi Z huangzu Autonomous Region and the Chinese Academy of Science, Guilin 541006, China)

Abstract: The rapid propagation and germplasm conservation in vitro of Artemisia annua L. were studied using
stem with axillary buds as explants cultured on Murashoga and Skoog (M S) basal medium. The buds could be
induced successfully on M S medium supplemented with of 1.0 mg L"6-BA and 0.1 mg L"IBA. The suitable
medium for bud multiplication was M S medium supplemented with 0.5 mg L' 6-BA and 0.1 mg L"IBA. The
buds coulde be proliferated by 55 times cultured for 20 days. The rooting medium was MS medium with 0.1 mg L™
NAA and 05 mg L"IBA, accounting for 98.3% of rooting. The M'S medium supplemented with CCC or PP,
were found to be suitable for germplasm conservation iz vitro. After preserved on MS+ CCC 1.0 mg L', MS +
CCC 2.0 mgL" and MS + PP,;,4.0 mg L" for 200 days, the survival rate of germplasm get to 72.3%,77.0% and
69.2%, respectively, and the ability of propagating and rooting of the plantlets was not decreased. All these
results indicated that the rapid propagation system of 4. annua had been established by inducted axillary buds,
and the germplasm could be conserved for a long time on M S medium supplement with CCC or PP,,,.
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FAREARARAANTLAREER L%, &
REFELY, Hi, B3R EER 2R AR ERR
BER,BRAYPFERELTRBMK —BBERN
001%~0.5% , ML R WHRKRTETE 1.2% ~
15%5%, BAEE FEMNAMNTFHTEN, BFHTF
ERAMEESRENSE TR  AHgUERPEL
VAT I EAN B R AR R BN RS OB X — [ R
MEBEAEBEWNAGAAERY  AEFRER
FEIB AT TIHRER, RN XHAES BB RZERT
IR IE R A, 3R IR S AR R AR B 5 0 R L #
i,

E Ut , AT 55 AR 2 s B
TERB/IMVERR, BEITRV LR B, DR R
I NET HL R BFAE, HFEREEEMNRER
BT KBRS TR, MR EmEE
HIERFMEME R A RRER R RERAR L
o

1 BRI ¥
1.1 KEe#F#

HAILE (A rtemisia annua LYFFF 8T A Y BF
FLHTHEE H ) 93004 dh REFF T, KR THETE

PR R, AR B 30 ~ 50 om B, BRELHAU 2E
R BN SMER

1.2 EHETEH BHRE

B AEE MR R B A B ok kT E
B TS BA 75% BRF IR 30 s, A
0.1% HgCL¥FW KT 6 min, TLHEKMWYE 5 &, K
PRI 1 em 275 BRI ZE /N B, 3 A MS 35
Fr s, DURBUCE AR

1.3 EERIEF &G

FH L RS KRS AR RE S H L
MS AL IR R G [F ok B A 4 A R
] 6-BA .IBA NAA, I IMAEME 30 g L' RS
PRARAEIRF N MS IR FEWE R cCC (&
S HHBE Chlorocholine chlorid, /5 FREEZE}E ) . PPy,
(4. T Paclobutrazol, {47k 25 25(meFIERE 20 g L7,
BEAh, B B SR EAN 0.5% HBRAR, pH {8 5.8,

HECH PR IR R ST 200 ml F9BEH R

B, 4 50 ml, 78 121°C F R 20 min, A1 kHER
JE¥ITEIRE 25 £3°C I F 70% , H AT LR
12 h d*, 658 22.5 ~25.0 wmol m>s™ By 544 F 3%
Fo

1.4 MRS

MRAG AR AL HEER 15 i, HESAR
BALELN 10 . BRI 5 PR R 3 RE R,
SR AT AR AR TR 7 A 7R 3% 57 20.25 d AT
MMGETT, ARG I 0 B PR 30 d &3t — o
{5/ SPSS Geit B HEATHm B 04T o

2 GRS

2.1 REFREL
2.1.1 FMsaLiES

B MS B R LR EERITEM B, &
P TFIEFEIEMS +6-BA 10 mgL" +IBA 0.1 mg L’
PTG FR, HFE20~25 d BB 3 ~5 em
FRAAEZEM,
212 FWHEEFES

HoREFFBELEAFTEK 1 om £
AH—NEHTER, BEHTHEM0.5 ~1.5 mgL*
6-BAFI0 ~0.4 mg L' IBA ) MS g5 H 355
20 dETERINZS R MR 1, FEFENRRA R
AW P E S 6-BA YRR X ,6-BA ¥k
BEH05~10 mg LAk 1.5 mg L™ B3EFEER, B4k
N IBA HRBRR RIS R BRRABE,
RTE R BB E WA 554, 6-BA RAEE W HIEE
HAEKEE, KRB 6-BA fEB ERBENEE
AR, LA 05 mg L'6-BA BefE, WNFE 1 BW[F
#,05 mgL"6-BA 50.1 ~0.4 mg L"IBA BX A F
REA R EALE R = R & , B Lk
N, O T REARSE SR AR T AR H BREY R B
AR, B AR AR R TR Y AR ok B R TT RRMLAR, B
MMM 6-BA 05 mg L' 5 IBA 0.1 mg L' B#5 LN
5 JE
213 HEHMWAER

HAESRE B AR, ZEHHnA Bk E
NAA.IBA ) MS 5588 EX KR, k2 T
HLERM NAA WA B MRkERNEREER
A, HEA , 2w 3, IBA ACBEIRHE AR AR
BB K I EE L NAA BT, 3FH
R B AE, T NAA 1 IBA BEA i FHSURE
Bl , 75 NAA 0.1 mgL" +IBA 0.5 mg L' 85555
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R AR RIE 98.3% , AR Z W, H R Tl B NAA 0.1 mg L" +IBA 0.5 mg L" Jy % B AR (1) 1%
MR (B 1A). T ILEIEE AR SR MS + FRE

®1 6-BA.IBA X EIEEFHAEANTM
Table 1 Effects of 6-BA and IBA on bud proliferation of A rtemisia annua

6-BA IBA HTHREL I R
(mgLT) (mgLT) Propagation coefficient Height (cm) Status
05 492bcd 4.8ab #H: Strong
05 0.1 5.50ab 5.1a HPH: Strong
05 02 524abc 4.7ab HPH: Strong
05 04 5.40abc 4.5ab #H: Strong
10 4.80cd 4.1b 4§ Middle
10 0.1 5.06abc 43ab 4§ Middle
10 02 5.54a 39bc 4§ Middle
10 04 553a 4.0bc 4§ Middle
15 4.40d 3.1c £F4fl Slim
15 0.1 4.80cd 3.8bc £741 Slim
15 02 4.86cd 3.9bc £741 Slim
15 04 4.98abc 4.0bc £741 Slim

[FIFNBER G AR F R R EREE P <5%). Data followed by different letters within same

column are significantly different at 5% level.
F2 NAA BA XEREREHERNHT
Table 2 Effects of NAA and IBA on rooting of 4 rtemisia annua

NAA IBA HARR B TR R
(mg L'l) (mg L'l) Rooting (%) No. of roots  Root length (cm) Status
0.1 70.1 55 4.1 2F 4 Slim
05 597 5.12 36 2F 4 Slim
0.1 782 6.7 5.8 H1%5 Middle
05 815 65 49 #1245 Middle
0.1 05 983 8.1 52 HLH: Strong

A B C
BT SR A AR SRR DB A SR A 5 3R A 1A L

Fig. 1 Rooting and germplasm conservation in vitro of A rntemisia annua L.
A MR Rooting; B. MS 4877 60 d Conservation in vitro for 60 days on MS; C. £ MS + CCC
2.0 mg L™ _F437F 200 d. Conservation in vitro for 200 days on MS supplemented with 2.0 mg L™ CCC.
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214 B HBR

B E AR SR/ MEMIAE 1, ZEENITIR
TR 2 ~3 d, R R, AR 0
BRI, TR P BAERMF P 4~5d
Ja o B K ) - T D B UK, 30 d JE E SRR
100% o

%£3 CCC.PP MEREFREGRERHM
Table 3 Effects of CCC and PPy3;0n conservation of

Artemisia annua in vitro

HepE RE R R] TR
Concentrations (mg L™) Culture days Survival rate (%)
Control 90 /
ccc 0.1 200 371
0.5 200 50.6
1.0 200 723
20 200 770
PPy, 0.1 200 385
1.0 200 334
20 200 58.1
40 200 69.2

2.2 BEERTF
22.1 MY K IEZ R

ZRELE AL AT R H A A B G A= K 5 B
B  FEARMEZE S K MS 855858 - MR K
P, ES AR R, 25 R ERAR DLAE I PN it T
60 d JEAEMRE 1L AE B B Ak S8 (B 2B), ] 90 d B
E MRS . TSI AR , 1 1]
B ZENOML, Mk g, R LIE SRR AT RRRE LS
RE W NAERERE, N EFRIERE, ERKARF
BfE. NFR3IATFEW, HHREP CCCWKE =
10 mg L' B, MMk AE K 18, /DT 1.0 mg L B,
FEMRAE A B EE PR, 5 (RIS , 252840, ) 25 S AR 1
Z,HE W BEREFEM 2 CCC EE R0,
2.0 mg L™ B, £ 77 200 d 9 BIE AT AT 6 70% LA
b, HEAKBA(E 3C). HIEFRES PP, WKE
701 ~1.0 mg LB, AEMRAE KB R, 2240 MR £, 5
FRIHAER, A B R MR B, T 8
Ko 24 PP WK N 40 mg L' B, MIMRA K 2218, 15
37200 dRIAERRTE EEAUA 50 em £2AT , BUG R 69 2% o
222 PRAFFN R B3 T3

PRFE 200 d 5, X35 43 8 16 78 P ST E A7 3 5
HEARBEIIRII . G5RF . SR G W ETEE F R
MR R B E I R L, 48 ~10 d 35

FMB PRI, 20 d WM FEFYEERE
40 e FE AR Ty 3.5 f5 . TR HG B AT KA 0
AT GRS, 558 20 d B R FHE
48 om, I FIL 55 5. FRARB TEAS
RIS SRR ORI I ROR IR E T A %
FARE 1. MR AR RERE, AR EL
96.8% , SARERIFM B AERFMIE, AT,
YK IEZEH] CCC<20 mg L \PP,, <40 mg L’
X EARRAEEALE AR A K A K TR 35
FFICE BIAT IR, Rk, CCC PP, BEFH T8 16T
Y B A R PR AR AT o

3 et

Tk B AR R T AR TR AR AR S R,
PR TEABNRERALERERAR, 8N
S, BT B SR 5 AT DA K B R
BEE WEEEE, HIER B RE A~ M H
B, R AT RN R IS Y R E S R &
AR S, NTTARFF & VR R R fe e k. BIEH 2
HFHREFELA 6-BA YEFEEN 0.5 ~ 1.0 mg L™ B 38 7
BER, A THREMZEARK, X5 £
VRIS 6-BA YK E R 0.5 ~1.0 mg L' i}, HIEE
FHRBIER , BB SR —B0 MWK E R
1.5 mg L' B, BHEEE T/, PR AEGE 1), X
53wt T e R B U
20 mgL'6-BA AR EMENERERK K, B
HIRE WS AR, TR AR E NAA (IBA K
MS KigR3 E¥RT AR, H IBA MBCR H NAA &
(GE2), X 5FEFHIRB LR F", ERPR
ST SR TR EOR SRS B U v Y
FEIEFRFELAMS +BA 0.5 mgL" +IBA 0.1 mg L™ %
47,520 d ZF3GAE 5.5 A5, Hp BB H A E N W
AR, 35 3F H MS + NAA 0.1 mg L' + IBA
0.5 mg L' 7] B B4R = A MR #8.(98.3% ), Bl 3B 4R Y
BEHE MR, REBRBE R, TESFEA™ B
B B . B v b 5 AR ) A K RE 2R
CCC PP, F] 75 350 Hb HE < B 7 o8 0 o 1) B8 A AR AR
&), CCC ¥ 1.0.2.0 mg L™ Hl PP, ¥R N
40 mg L' B, (RAFBURLF , fRAF200 dbHRHH BLIE 2R
I3 RIIK 72.3% J77.0% 69.2% o 3% SyAG I AR A
J& ORI 3G BE LR AR BB IR T R, X AR A
JRIEMA K, FER B EE 7755 BN ATIHER . (R
AR, BEE G A [A] B 3G 0, 35 SR B b B IR LA
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BWHHFE, S SR, oM RERFEL RS
BT, John PHFPREAIEFRAELRS, Y
PRAFZRT FER 25% B, By P i B30 s R B, AT
WHEERUREFREED  AARTRS, FinE
YK FESEF CCC PP, , fR7F 200 d J5RTER
¥ET 25% , b H R CCC 4 1.0,2.0 mg L, PP,,,
40 mg L it RFFET IR FTER
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