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AL EEY R RRRE SRR E WIRE K, T 4L RIE 07100152, JLRH EZ K%, LK 100102)

RE - HEARALANMEZFRENHNEEHYRBE ATEFTURATERHA IR MR HARRENFTHIME.
AWEUAFELRBENT A SRR EEIME, R THMER EREFHFE NAA TDZ MR AEFERK
ERURMEARNEY. SRR BAHELNEFEFHNIIMERIER A~T AW EEH FHT.ERER
MS+TDZ 0.1 mg/L+NAA 0.1 mg/L-+BENE 20~30 g/L; ¥4 1 HRZB7EM B MS+NAA 0.1 mg/L+6-BA
1.0~2.0 mg/L QOB P g%, BRI R E XD 25 57 1/2MSHBER 2.0 mg/L PAR . FH 34 B
RIAEART RIFERE KU L, 1 DMHRFEBRIET 3 A RS 13 906 BRAER KT W, BIE 13 350 #h, EHK
BEWE85%.

REWR SRR HE AR REEA

A4S SS567. 77 1;Q945. 39 XEkRIRE A XE4 T :1004-5759(2007)06-0107-06

H B (Glycyrrhiza uralensis) AGH HEB S FEERMEY, BIRE Y K XEE K RNEVHEY, [t
NERBREHAENKFZ B, N BT ZHTFREREKE SHELAES T, REESMETFHNEN
A9, EEHREEANEETRERN BB, 20 HE 60 FRK—80 FRY, REFLHEEA T LR
MERERE, ERFERFAIBHE, HEFEMBERE TR, EZHBRENBRY ., ATHETEMNTF
EEXATE  HERNNEEA —BEBREAEBARAZIN BRI BNEREFRARENEHTE T
HEEARRIBERY T A~ EAFHFERY AAXABTRESHEH, EHAKBME BETEH TN
FR. BRLERSSHENASEEEERTRAR D, FTARESD AW 2 2B TEMH.6 MAKE 1 &%
FERABRBRIERECY 98 B M AT R A d 1 HEKEN 3 MAEHBBRR LA 216 #,
EHABHAE. 2HAUHEXTHEENES MR MEE, BT AR ERERSBFSAEFNER, BIER
BORELRR P AR AR R O B B 5 R R A P A P R I B
1 #E5H%

1.1 BRAH

LR H R TR B NS AL T AL M H E S, 2002 R
1.2 mRF&

1.2.1 REWHRESR WHEMTH 98X KM 60~70 min, FTREAEL, AR KA WK THREMH0.1%
FHRWEFH 8~10 min, TE AP 3 R4 R, BRI, KAEHBRTHYBERN MS Bk L, pH N
5.80,7F 25°C B T} 5%,

1.2.2 MEFHNES RAERRIE L@, MER4FMKEGER1,2),BH 3K, EMetETFiEER
B, TR R 3~5 mm YB, Fob W EBEEM, 8N LHE 10 #)K, 8K 5 2 6 MMEK, ERARE FE Rat
B KEURBFE.

1.2.3 FHMMEREHFERSMHBEROEN HREMADT 1 cm BHAEEIRN 1 M2 E, BRI
FrEEP, AL 10 MR, GREEFD 4 3R 5 MMER, 2 MEREREBSMMIGE RN K EFR EFEL 1 om B
KREFH SMMEENTERE ARNEFEMYASHEGG 1RREEER L A ERENNEE. &2 R
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f1 AEFHESHEARKFER

Table 1 Factor and level for fasiculated buds inducement

7K Level #h{k Explant HEAERE CM TDZ (mg/L) NAA (mg/L) B4 Sugar (g/L)
1 F 45 Cot-node (7 d) MS 0.01 0.1 20
2 F 4 Cot-node (4 d) BS 0.10 0.5 30
3 TR Hy (7 d H 0. 50 1.0 50
4 Fof Cot (7 d) White 1.00 2.0 80

Cot-node: Cotyledonary node; Hy: Hypocotyls; Cot; Cotyledon; CM; Culture media; TDZ ; 82 H 2 % £ IR Thidiazuron, N-phenyl-N’-1, 2, 3-thiadiazol- °
S-ylurea; NAA ;2 Z, B Naphthalene acetic acid; T [F] The same below.

#2 HEASEFHESHEXRITLAEIL,.(4°)]
Table 2 Fasiculated buds induced orthogonal design treatment of G. uralensis [L,s(4°)]

% & Experiment No. B HE CM TDZ (mg/L}  NAA (mg/L) BB Sugar (g/L) Sk Explant
1 MS 0.01 0.1 20 F %5 Cot-node (7 d)
2 MS 0.10 0.5 30 FH 45 Cot-node (4 d)
3 MS 0. 50 1.0 50 TS Hy (7 d)
4 MS 1. 00 2.0 80 Fot Cot (7 d)
5 B5 0. 01 0.5 50 Fot Cot (7 d)
6 B5 0.10 0.1 80 TS Hy (7 d
7 B5 0.50 2.0 20 Fut 4 Cot-node (4 d)
8 B5 1.00 1.0 30 F#¥ Cotnode (7 d)
9 H 0.01 1.0 80 FH45 Cot-node (4 d) -
10 H 0.10 2.0 50 Fut45 Cot-node (7 d)
11 H 0.50 0.1 30 FH45 Cot-node (7 d)
12 H 1.00 0.5 20 THES Hy (7 d)
13 White 0.01 2.0 30 TS Hy (7 d)
14 White 0.10 1.0 20 Fit Cot (7 d)
15 White 0. 50 0.5 80 FH4 Cot-node (7 d)
16 White 1.00 0.1 50 Fu 4 Cot-node (4 d)
EXB MBI .

1.2.4 THEEEMBEERMRXEHEHORZ®E X MSHEREHFT 3 B RH NH RN 1/3,
NO, " IR B> 1/3; RETTEWRBERER 1/2; A 0. 05U EHR. WKESET 1 cm WAEFIRE 1 HKZE
B EMIARREREEESFED, ABAEMAETER 1. 2.3,
L2.5 REHARMBR HARKEE KEELcm U EARESGTRT 1 HHZER, BHBEREFEPH
BAER, HRKEZ om i, BIREEBEZAF AR TR OKE 3~5 d, R ER/DEK, 8
RUNMBERERE, BRABEEFREK P ERAKEIESG. REHE 1/800 ZER, 7 20°C T B 5 PH MK
BRIB 3 d. IERERBO, REFRIRERFTHRHKE,
L2.6 &M BE@TDT,EHREE 3000 Ix, FRIEM 14 h,
2 ER
2.1 HERXRAFHFHHR .

ARABRRMAKPNHEAEFERHERIE 3 M 4. ARSMEKTENEFRIARR,7 M4 dBTHT
EAREFEPHEFENF, BERRER FELBENERERW U7 d FHTBEROEPHFHRR (1. 474
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), HHE A 3 MOMEAE P FRIEXRB| TREFZR, 7 MS+TDZ 0. 01 mg/L+NAA 0.1 mg/L+ ¥ 20
g/L T, KFHG B ERKEE, B 1 cm WFFHES:; THRENFHRFHRD,BERTRENS, —
BRZE, AREFRE L, PN 5 N3 TDZ M1 NAA HIREBEWREHN 0.1 mg/Li AEFHERTENBEER
BAK, AR 20~30 ¢/L WEGEHE, IR B EEMGISMEFE R, NF FIMERAEZFHTER.

%3 HELAEFHNERBA
Table 3 General state of fasiculated buds

REE REFE FHER >lem ¥ HRH
Experiment No. Bud rate (%)  Average bud  Buds>1 cm Buds character

1 100 2.40 79 HEHWE—H B 6 cm, E B 4.5 cm, 4 WEB, M &4, 4 K All buds
are green and robust,the highest bud 6 cm, average height 4.5 cm,4 segments

2 88.6 2.00 51 BEENK.FKEE 5 om,F1 3. 8 cm, 6 WE, 4 K &Y Buds grow robust
but disordered, the highest bud 5 cm, average height 3. 8 cm, 6 segments

3 0 0.10 0 HHE D, KPP Few weak buds

4 0 0 0

5 0 0.05 0 FHER D, K PF Few weak buds

6 0 0 0 EHE D EKYS Few weak buds

7 85.1 1.01 26 FAFRL BB 3 cm, F1 1.5 cm, 4 W, W, A H B E New buds
are dwarf and lightly vitrificated, the highest bud 3 cm, average height 1.5 cm,
4 segments

8 90. 2 1.48 46 WS~ B 4 om, T 2.8 cm, 4 B, 4 K B #F Buds grow regularly
and robust, the highest bud 4 cm, average height 2. 8 cm, 4 segments

9 75.1 1.00 0 FEL,FEHEE<<1 cm, 4 K ¥ 3 Buds dwarf and weak, avearage height less
than 1 em

10 100 1.48 37 HEBYWS,EHEE 2 cm, K E, 4 4r 15 Buds grow regularly but weakly
with average height 2 cm

11 5.9 0. 07 0 FHED, EKPH Few weak buds

12 1.8 0. 04 0 FHRD K $F Few weak buds

13 0 0 0

14 0 0 0

15 22.1 0.46 0 HFYED £ K5 Few weak buds

16 6.9 0.16 0 HYB D, & KB Few weak buds

R4 TRAERKESEERHAR

Table 4 Multiple comparisons result of different factors and levels

B TR TDZ TR NAA ¥R jiid 4 T FH ShHik FHEH
CM Average bud (mg/L) Average bud (mg/L) Average bud (g/L)  Average bud Explant Average bud
MS 1.133 A 0.10 0.863 A 0.1 0.672 A 30 0.879 A F 45 Cot-node (7 d) 1.474 A
B5 0.634 B 0.01 0.814 B 0.5 0.628 B 20 0.877 A F M3 Cot-node (4 d) 0.970 B
H 0.585C 1. 00 0.418 C 2.0 0.624 B 50 0.446 B TFiEs Hy 0.003 C

White 0.155 D 0. 50 0.412 C 1.0 0.582 C 80 0.304 C F it Cot 0.003 C

B AEEHARARE .01 AEBE, NEFRFRRANE0.05 kK FBF, FH.
Note; Different capital letters in the column represent significant difference at 1% level, different small letters represent significant difference at 5%

level. The same below.
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GLEIR.EEHEMNEFRERSOREN LUIEFKTIdHIEE FHH AIMEE, L MSH+TDZ 0. 1 mg/L+
NAA 0.1 mg/L+FE¥E 20~30 g/L HEFE,FESHERHAEFREMRTRL, BEKEF.

FIA Lo 3D EZRITSMERK . TDZ f1 NAA ESAEFERHEWMBEIETRE(ES) . FESFIEX
THHEEEHBRNERZR, NAAM TDZ HEMERI TREEZKE, BMREAE4E MS+TDZ 0. 1 mg/L+
NAA 0.1 mg/L, ¥ RE 2.3 1,

2.2 ¥oo¥H

HiABEEF IHNERSEE B RESEREDPHTHA, RARAEEERMA, TEHE H2HH,2
MERBILPFREFEER . ZHZERELCESHE. FEIASH 0.1 mg/L NAA MARRIKRER 6-BA H,45
RER HEFAEHERETEER 3 HdFARBIEKHFEERER —SENAGHAR, —RIOJERESE
AL BT (R 6) . R BAXMHEREH WA RKEHENER, YHFEEPEH 0.5 mg/L 6-
BA B}, BEFHER MR, 1. 0 mg/L ) 6-BA HFF LM EMR T 4.0 mg/L [ 6-BA HH FEEFEMBE A, T
6-BARERXN 2.0 mg/L B, MFEMERFERAN R E,BREFENEHEYEANRABTE B . BAKE, /PR
RKEF HERREREARASR.

IR TBREHEEBETORE, EH TRELINRARENRMEBEERNERE . EEENERLET.
NH, " W B 1/3,NO,” M EWL /30, EERMTHETNRE , REHEKREF, HZTH, BB K
RENNEARRC . HBILU /2 MS hEAEAENEREREFE HAZLBF AR IRENGE ;B
BAEPREBTREBA 5000, HAEFEMPBEEUHAE N, ARABHEAHPAEHNERAR, I5dEHAF
MR THAR, EHN BB T MABERNBERE, AEENEFHNEA . BRELERER, H 4
R BEAFEE R HH BB TR MRLH.

ZLR . EGHERABEWEMNERENNR MS+6-BA 1.0 mg/L+NAA 0.1 mg/L =k B MS+6-BA
2.0 mg/L+NAA 0.1 mg/L,

RS BRERULBENSEUHRER

Table 5 Multiple comparisons results of culture media optimizing

TDZ (mg/L) ¥ S Average bud NAA (mg/L) P Average bud SNk Explant S 3 ¥ Average bud
0.10 1.562 A 0.10 ' 1.638 A FrH# Cot-node (7 d) 2.323 A
0.01 1.447 A 0. 20 1.290 B Fr Cot-node (4 d) 1.612 B
0.30 1.178 B 0.05 1.258 B T REH Hy 0.252C

%6 THEXKECBANKIEHHANANEEW

Table 6 Effect of different concentration of 6-BA on micropropagation of plantets of G. uralensis

6-BA (mg/L)  F¥HEH Average bud RE WK P Character

1.0 3.65a HEAGL, AEHBFEE, 2Rt Y DPRAEF, %KM Some calli on the bottom, plantlets
grow regularly and robust,light yellow leaves are small or unspread

2.0 2. 81 ab EE WG E, RETHESFecE, 2 R AR I, B K 8 Mass calli on the bottom, plant-
lets grow regularly and robust, light yellow leaves are small or unspread

4.0 1.65 b ERGGLFE . REEALEF /MR ARIF, %56 Mass calli on the bottom, plantlets grow ir-
regularly, light yellow leaves are small or unspread

6.0 1.06 ¢ EBEHGATE R EH IR B Mass calli on the bottom, plantlets are light yellow

0.5 0.86d HEBwbGk, AEHRS6,. REHBL, WH/D, M /N F BRI Some calli on the bottom, plantlets

are weak,light yellow and vitrificated leaves are small or unspread
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Table 7 Effect of organic components and AC on plantlets of G. wuralensis

74 1% 5 Propagation RE R Character
4b THEH FHVEHR HAGEK R Gy Hib
Treatment  Average Average  Proliferation Height Leaf Other characters
bud segment time (cm)
4/3 NH,* 4,766 7 A 5.4714 A 25,9705 A 4.5 KIRIF, B 3 Unspread FEEMAL, WEKEFF, BH FHL Plant-
2/3 NO;—~ and light yellow lets grow regularly with a little vitrification

and calli on the bottom

1/2MS 2.3733B  3.0600B  7.278 7B 6.8 KR IF, W B Unspread EFEALGL, LM NETH, BHELT
and light yellow New leaves and buds dry to die
EH®R AC 0oC 5.3710 A 5.371 0 B 8.1 BRI, % 8 Spread and I IEH, B 4 5, ¥ H K Plantlets grow
green weakly with longer internodes

AC: Activated charcoal.

2.3 REBGERFBE

BAKHEERHHELRE, % I MRNERENISAERAR(VE) 2.0 mg/L B 1/2 MSEFRE L HBERE
W, —B 4 dEAR TR R, FFRMPHREER LT 8650 3. 72 KRR ARBEIFR 4K, B D,
20 d JFIRKPHAXF 5 cm 4,

UMALEKD 2 om EH L, ZARATITFROKEE 3 LATBRIREER P, HERXEH XN FENE
BB SIBRR, ARAE R AEKES, — M 4~5 d BIRE &K, RIER L 96% .,
3 g

HEMALEERRUFETRAFTALHELE, BAEFPEERSNE, M FEL™E, REHRME,
ERPEPEES D, BEEMREE, ZFARARBELEET . ED 4 EFBREFHFF BRIHRE T HEHKE
Bk MEMLENFRY Y, XTHEFHAHAMLTESHED ", AR EREN TN EFER. GRA
RRAREBREEYBAREETHFPNAMBREE. LHARBEFRERN PR @ LE®T, 05 LRRAE. 5%
RFTEMIMEE, MAEEETREBEARRESS], MHAYASBEREANERTHOARBPHEAR, LR
RAEHEF ARRTEEE JREREERMARBE URREREMBPFELR YN ASERBEY.RH M
BREUERGAEYEMSTRETEERNERAYY, Z2RBERBUAERK 4~7 dTEE T 0K, LU
MS+TDZ 0.1 mg/L+NAA 0.1 mg/L+RE¥E 20~30 g/L Ry 3& ek, BEIE S A F 80T B, B A SME KR LB
BRI 2 AW L HRIZEB AW R MS+NAA 0.1 mg/L+6-BA 1.0~2.0 mg/L $E3e 2 b S T 158 25 4%
EhWEBEN 25" (n HEBEMMARE) 7 1/2 MSHBEHE 2.0 mg/L FEREBHE 3 dBRIEA D, RIE
3K 9690 LA L, Bl el 1 BRHF IR SF 2R BE7E 3 AN A I RTHEZE O 15 625 Bk, ARG 13 350 ¥k, B R Bk 85%, 5k
1.5 1 MR ZBRIEFR S M A TR 667 m* LT E, A LR R R E R, ¥
R BERKER AN, ZRAETUENHEHO LR, FREHEFER TAEURBEEHTE.
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Establishment of micropropagation system of Glycyrrhiza uralensis
GE Shu-jun', LI Guang-min', MA Zhi-ying' , WANG Wen-quan?,
WU Xiao-yang', YUAN Jing-ya', MENG Yi-jiang®
(1. Agricultural University of Hebei, Baoding 071001, China; 2. Beijing University of Chinese
Medicine, Beijing 100102, China)

Abstract: Glycyrrhiza uralensis is one of the most important and widely used Chinese traditional medicinal

plants. The domestication of wild plants is still the main procedure as no systematic breeding programs have

been carried out., This study examined the effects of explants, culture media, NAA, TDZ and sugar on induce-

ment of fasciculate buds and on the establishment of a micropropagation system of wild licorice from Hangjingi,

Inner Mongolia. Suitable explants for micropropagation were the cotyledonary nodes from 4 to 7 day old germ-
free plants and the initial medium was MS+TDZ 0.1 mg/L+NAA 0.1 mg/L +sugar 20—30 g/L. When the
segment with one leaf was inoculated on the improved MS+-6-BA 1. 0—2. 0 mg/L+NAA 0.1 mg/L., the newly
formed buds grew regularly and the proliferation efficiency was as high as 25 times. After 1—2 e¢m adventitious
roots were produced on 1/2MS+ VB, 1. 0—2.0 mg/L. with a rooting percentage of 86%, the plantlets were

transplanted to sterile vermiculite directly without any excision and were sprayed with 1/800 Carbendazim

CIPAC. The survival rate was about 96%. Thus from only one segment, 13 906 plantlets with roots were

formed in 3 months of which 13 350 plants survived. The proliferation efficiency was higher than 85%.

Key words: Glycyrrhiza uralensis; regeneration in vitro; micropropogation
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