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B E.Ew4EArcium lappa LOABSMER ARBEREMEENR . BYTHSBEARERRRHKE
HERE EETFH S FTHRMYBES 2. 0mg/L 2,4-D #0.5~2.0mg/L. BA f§ MS i H# 2P A HRAFE SR LU
KB 87%~100% ;45 1.0~3.0 mg/L. NAA #1 0.5~2.0 mg/L BA f MS 1555 % b S5 AR a0k s E
HEHEMMERAEE , HP QA SRk 100%; F R SERIBE T Fo, 4 1.0 mg/L NAA HI
1.0mg/L BA B MS ¥ % F T EEMEER 77. 3% AR EWBE LA E L H AT HE R & ik i & 4
FRERZ, BEKRSEFHAEFHES 1.0mg/L IBA M1 1. 0mg/L NAA M 1/2 MS K 2 FAR BB, K
ERK 93.3%  ANESFAHUAI AU EL AT L EAR . KATE B AU KREFEHESR EKE
BRIEEH. »
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Tissue Culture and High-efficiency Plant Regeneration of Arctium lappa

HE Wen-ting' ,HOU Sui-wen'?* ,WANG Chong-ying'
(1 School of Life Science,l.anzhou University,Lanzhou 730000,China;2 Institute of Modern Physics,Chinese Academy of Sci-
ences, Lanzhou 730000,China)

Abstract: Different Arctium lappa L. explants and the compounding proportions of different hormones were
comparatively studied in tissue culture and thereafter a high-efficiency plant-regeneration system by in vit-
ro A.lappa culture. On MS mediums containing 2. 0 mg/L 2,4-D and 0. 5~2. 0 mg/L BA,cotyledon and
hypocotyl pieces could be induced to produce callus at 87 % ~100% ;On MS medium containing 1. 0~ 3. 0
mg/L NAA and 0. 5~2. 0 mg/L BA,the callues could indirectly differentiate or the explants could directly
differentiate to form adventitious buds and the differentiation rate of the calli could reached as high as
100% ; The hypocotyls differentiated at a higher rate than the cotyledons and their direct differentiation
rate amounted to 77. 3% on MS medium containing 1. 0 mg/L. NAA and 1. 0 mg/L BA. A. lappa was histo-
chemically found capable of regenerating by two approaches,organogenesis and embryogenesis. Well-grow-
ing adventitious buds were inoculated on 1/2 MS medium containing 1. 0 mg/L NAA and 1. 0 mg/L BA for
their rooting and thereafter transplanted,and their survival rate reached 93. 3%. It approximately took 13
weeks to complete the transition from callus induction to in vitro plantlet transplantation to perlite matrix.

The in vitro plantlets flowered in the following year and presented a normal morphology in their growth.
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43 (Arctium lappa LOBIZHEFE, BIAS
L REMGER _FAEAMEY,H 70~150 cm,
e, BT, EESA T EAH A 8K
Ay, Hm X AR R ERN
HES . ESEAR. AR . ZHELEENMET
£, Wik, 7EAAGER B HNRTHHERD.
dEHFEENSERTAESRPLEAT R/P
HEWEBAEST AN TR ERBERMAY.
EERBHARZEIR N CETFRBTHXEE
BIRRF AR ZE R R OB BE L 28 R FLIRRE D
ERE-FIFEH . HASERANSITH EAER
HHFEMAMSED ., FEXRRERMEHENY
Bty M rFRAEHRXBER EWES, BEFHW, 7
BB, B 1929 F HAAE « NIRRT
GEMFIRBFZFFUR, XFHEEMEFEREYR
R ERG THENRE, AR F ZEot R4 4 5
RB0ORMAFELHMMYXRCEY B4 E/.
b ETFREV FAEERATENFSEENSGEM
ABEN . BRI RS, 4 A HNE PUE BT
B S BR B b R B T R R i R S R 55 4h
BB, 42 FR A RF & O % HL-60 418
B UL K HIV-1 558 P17 #l P24 B 3k02 0, N
WrEX O MR RRIRT T TREBE —ENIE
M.MESEZSWEFRNEMH AN EBDHAR, K
FEBKRBZIAMNMXE. BRiAXFENBRE
EHEGEGHE T E. WAL RS EEKE
BT 4 BF 9 7E [ N AR R R RGE D
1 ArebF T
1.1 #EY#HH

RS EMFBTEMAPREZEANE. ¥
FFR70%ZMEN 30 s, B 0. 1% A RBEKE
10 min, K ZR K E U 5 KRB/ FHm 3%
HERE.0. 8% BRAR M I MS 3E 3R 2 1%, FrA &
44 BEEREE 30 pmol e m ™ * < 57!, ¥ 88 16 h/d,
WEE(25+2) C,
1.2 RGARNES

BAERKT7TIMFZXLEG - B HFHAT R
PIR 5~10 mm BI/NE ERESEARAFRBEAS
B MS B3R b, #HITRGALNES. 2 BEUES

CORSMER M BGASESER I EBBESHERE

FEEFREENAHARRRERE, G 3 ARR

BE—IK,
1.3 ¥ouSeE

BEKRERTFWEHALHKZIARKE
NAA fl BA #y MS b 3558 iS4 4L,30d &
it ®,
1.4 BHNESMBH

P BUA K 0 4 8 5% 2 & A R B IBA,
IAA MINAA B 1/2MS 52 FBESAER AR
it AR R, XU EE G #TT ANOVA 4
WBRARENHEEEREDEHEHBNE KR,
B2RBHFREE #EZRALPERL - EA=
1: D, ERTEMEEF, HMEAKIHY 15 cm B
BRIAEYRKHS.
1.5 AAQ¥UR

BFESER 5~30d MIMEE,  FAA B (F
BE: KL : B/KZBE=5:5:90,v:v:v)ERE,
HEREEEOW TR BREREBK, A aiE,
PR EE 10 pm, FAKE R, R

2 ZR51e

2.1 RGALNFER

FHEMS EMEERELNFEMTFH AR
10d, RFEREXD 0%, £ K 1 AEKEKR1.5~2
cem, ARSMEFEARFRMBEAS (R DExREL,
BT RHEHR . ERH 2.0 mg/L 2,4-D 0.5
~2.0 mg/L BA WEFE L, FHATREM#MMNES
HIERF|T 87%~100%(F 1), 7£ 2,4-D #1 BA &
FERELBATRENAGAS HE2EEKBEH
FARR, kR — WK J5 BB AL X TR A AT RE 2 43 3 Y
KE B2 Y R T8RRI W\ B 4b (E
KT ,b);ii NAA fl BA HEMEFEL BRTH
BIRBHABHALSN IV ERE RO K&
HAHAHEHE2FROR (B 1 ,a), BA 0 DI{RE#
BMOHARR £, HEME A 2,4-D 3 NAA B, H
BREHYRET 50% . MA 0.5 mg/L 8 BA J5,85
SREEHT 2~31F, HYBAKEEFGMNU.0
mg/L), FTHAM TR BGAHANESENN
23.5% 1 28. 6%, EHMH T MHAR M= (R
1), 7 BA ¥ B8 KAT,2,4-D W #9263 80 H B
EREWMIAGAENERE;HY2,4D K 4.0
mg/L B, G ALFR 5 WAL . TR GARMES X
NAA BRI BBUR, Y NAAKEH 2.0
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mg/L EFtH 4.0 mg/L i, F- i F R Rl & O
BESFEYTHET UUELHE D HTHRHAR

MSME A R RG AR EAR A ER
FHREBBEELIL,
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Table 1 Callus inductions of A.lappa with different explants and growth regulators
YA < I ER MR MHALHE S E (Mean+SD)
Plant growth regulator (mg/L.) No. of inoculated explants Callus induction rate (%)
2,4-D BA NAA Coill:j(‘ion H—;),(;I;?t]yl Cotyledon H—;ﬁﬁyl
2.0 0 0 39 27 43.6+0.1a 47.53+0.3 a
2.0 0.5 0 54 13 87.0X£0.6 b 100+0.0¢
2.0 1.0 0 24 15 100+0.0 ¢ 100+0.0 ¢
2.0 1.5 0 20 14 100+0.0¢ 100+0.0¢
2.0 2.0 0 21 13 100+0.0¢ 100+0.0 ¢
4.0 0.5 0 42 6 80.9+0.6 b 100+0.0 ¢
4.0 4.0 0 34 28 23.5%£1.6d 28.6%x1.1d
0 0 2.0 26 19 16.1+3.3d 45.2+2.8 a
0 0 4.0 34 16 2.9%+1.9e 31.3+2.6a
0 0.5 2.0 27 14 81.5+1.5b 100+0.0 ¢

.8 FMHAKFENO0.05, Note:The significance probability is 0.
2.2 RGELKNITULENER

HEBNAGHLSY R 5 mm® LA RN
FFMEEREL. BSIBPAAESTAH NAA
B FE B A ML BR, B K 8% 3R B R AR
WEE NAA il BA & . 30d J5,100% B A fs 4
glivir, M@ 1 FHHL.NAA 1.0 mg/L W ,Bi#H BA
WEMNE, PHERAGHANE S FHE D Xt
FHEMMEAKTS.1.0mg/L BA BEMBEEHF
FKE. MAE 2 LLER,BEE NAAKREMH
B FHNEHEEZH TE; FK 2.0 mg/L
NAAFEEETHEHNES, PHERAMGHR T
HEMNERE 5 4.

BB TEAGESESLH P HITIME
REESE, USSR E 8 HiE bR R EL

05.

AEMHFARRBTIFART. BhEXEGEERN
Tt T T RN DB B R TR 2 S
BEGRUUEH . 4FNTHRMBEESRES
ERSL, T FH R EEI R KRBT 505K
2), 7E NAA ¥R — (1. 0 mg/L) T sk 38 BA ¥
L, AR RN A AT HE M. BA R
1.0 mg/L B, /r b BA B EME T R
B HRIR R T 50% (£ 2) NAA ¥ BEXT 4r 4L
FS BA AL R E PR EE (2.0 mg/LEF
FFHEHRHE.

BiEFHMEETF NAA 1.0 mg/L+BA 1.0
mg/L+GA; 3.0 mg/L B MS #5355 5 ¥,
G BAFNERARECAR 5~6 15 By,
BUBCH, P FRET 3~4 cm,

F2 TERARMEFFHAOTERMEZSIULNER
Table 2 Direct shoot differentiations of A.lappa cotyledons and hypocotyls with differently combined growth regulators
YA KR EE MR 43 L% (Mean+SD)
Plant growth regulator (mg/1.> No. of inoculated explants Shoot differentiation rate (%)

NAA BA Coill:j;ion Hypogotyl Cotyledon H';),(;I;?t]yl

1.0 0.5 43 26 20.91+2.4 A 29.61+0.4 A
1.0 1.0 23 22 30.4%+1.9B 77.3+£1.8C
1.0 2.0 34 27 23.3+2.1A 30.5+0.6 AB
2.0 0.5 33 21 39.4+0.2B 66.71+2.5C
3.0 0.5 35 24 22.91+0.5 A 54.2+2.2C

F.BEHAKERNCO. TRH.

Note; The significance probability is 0. 01. It is the same as below.
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Fig.1 Shoot differentiations of A.lappa
at different BA concentrations
with NAA set at 1. 0 mg/L
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Average length of shoots (¢cm)
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B2 BA N1 mg/L B NAAWKEL
Xt 4 3 AL R W
Fig. 2 Shoot differentiation of A.lappa
at different NAA concentrations

with BA fixed at 1. 0 mg/L.
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Table 3 Adventitious shoot rooting of A.lappa with different by combined growth regulaters

A KRR

ERFR 4R

BAER
Plant growth regulator (mg/1.) No. of No. of (Mean+SD) G ofi&:ﬁrﬂt .
inoculated rooted Frequency rowing characters
1AA NAA IBA shoots shoots of rooting (%) of roots
0.5 1.0 0 20 7 35.040.7 A .5 W%, TMRAHE
1.0 1.0 0 16 3 16.7+1.6 B W, EERB.ETMRAAS
0 1.0 0.5 23 12 52.2+1.3A KEBEE, TMRES
0 1.0 1.0 17 15 85.74+0.4 C %iE L BRE, MR LS

2.3 BRESUEMEHRBR

BRHEEKRERFNFEMNIERERE
R CEEAS ERERERKRERE 3,
ALAEL IBA WIA ABE G FERFSAR X
SRy -SSR AYENRLE . HHEEBETE
REE AR, 24 NAA 1.0 mg/L,IBA 1.0
mg/LEtBGER, A KRAEEF(ER L 0.

Fi 5 cm R B B VE WK 85 A R Ui 1
FEEBAAHEILEHA 30 pmol « m™? « s7' RN
Bl4h BER22 CEFENEF BERFE
85% LA L2 FARD AT BIE » LIS R 100%, R A KL,
FEHRKIE 8~9 cm. NiFRAGHABNAKGHE
BHRAEPIERE BIMEBRRATEI3HA. BH
BABRLHEA: £=1: D, EEFEHH3
REAMER L, . BREAYEKBES EARE
HTFAEK3TARBRIERN 93.3%  4EHHEE
HENKES . BARK LK. AHBRE, $4868H 1
BEGR . F_FEFHFH LML .0 AFE.MA
BEXLSm, B A KE40em, ESE® AEK
RERF , THRBEER | oD, KEHRHEBKRD B

ZHEE., 6.7 ARG AKRSELEE.
2.4 HRFWRER

HEY A MBERA . 4EHHFETUELTSE
EESEREEEFHRRE. BSERERRREE
SAHEED O ESERGAR.7TdENAHA
LUNERFT 48 S0 AL TE A 40 A 4 3 6 43 A 40 LA BT
TR 20d RIER— T F Rk, RERM
HEHAER g  HTMIERFIFRE,30d FER
AEF HEREEERBREE THRMM, sk
B 2 TH % 5 7 A R A R X 4 R A RS 4
T A i TP 40 LK F R R 4 A, A L TR R B
EHEBERTEHORER@ER 1,858
BREEEF BRAERTHEM@ER D,

4 EEMNER.GRIE CERXEREBRAFE
EOEE. B TR SERT, EELRMLHTRE
KERFHES, EH T UL R —4,2004 7= 73
X100 it NALKRIFBEOLKRE 4 INEM A
AW TRS5ETERE. AT, 4 BE R F
K. KEHOFHA ohERKE—-LER. HER
MHMEAFENRARRABERES ERKEE
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SMRLH SR T BUE VR RIR S . WURAERIAAE MR RSR A EOE A2 B R A BT L L Bt —
RO ERINES R S SELARENFN PHFRANARE TREQLRER.
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