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(1.0 mg/L), FEBLHE SR 2 b 3R 100%, FHMAKEET 10, A TAYROPE, MRHVFLNE
MS+IBA(L. 0 mg/L)+KT(1. 0 mg/L) %3R3 F# AT B 4T, B LS @R MR, NEWHRE
JEBRR . BIE Rk 100%,
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Studies on tissue culture and rapid propagation
techniques of Glechoma longituba

CHEN Guang-Deng, LI Yun-Xiang* , HAN Su-Ju, LI Ting, LAN Ying

( 1. Sichuan Provincial Key Laboratory of Environmental Science and Biological Diversity Conservation, China West Normal

University, Nanchong 637002, China; 2. College of Life Sciences, China West Normal University, Nanchong 637002, China )

Abstract; Tissue culture and rapid propagation of Glechoma longituba were systematically studied in order to explore
suitable medium and culture conditions. The leaf as explants could induce the callus on the MS with 2,4-D and BA.
And it was studied with the different conditions of subculture and analyzed the cause of browning phenomenon. The
stem tips and the stems with auxiliary-bud could induce cluster bud,then cluster buds were replanted on the MS me-
dium with IBA and KT,indefinite-root would be induced and the system of fast propagation would be set up. The re-
sults showed that: The best medium for the induction of tissue culture was MS+2,4-D(1. 5 mg/L)+BA (1.0 mg/
L), the inducing rate could reach 91. 38 % ,and the optimum medium for cluster bud was MS+NAA (0.1 mg/L)+
BA (1.0 mg/L),the rate of sprout could be up to 100%. Propagating coefficient might be close to 10,it was propi-
tious to the accumulation of biomass. And the optimum medium for the induction of roots was MS+IBA (1.0 mg/
L)-+KT (1. 0 mg/L);it could induce healthy roots. The survival rate of plantlets transplanted in soil could be up to
100% after nursling plantlets,
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16 M F+ (Glechoma longituba (Nakai) Kupr. )
HEGE .S RE . BHE%, B (Labiatae) I§
M7} /8 (Glechoma Linn. ), A BFEMBEAEY .
(PR A R ILH B 25 1 0K 0 I P T b b 3R 4 ek
NERE, RAEARE, FIURHEA , §ORM M8
R RFWHRT M, AW BRI R MR, &It
PE. IREZWH, FOLATHRBEESERES
RS (BLPERK4E,2003) FIRE R BR (B )5 £14,2003)
SEXMEMLERS. BA. B THEKKENH
BHEEFR . FAEEOLAERERETZE R, MW
RO FRFEERS, EERM R K, EH]
BEEREMERA. HYHREFSEREHBEA
TRARE BB FE T EY R, F AR 2,
WHEMKBERENE R, 20 LR, ARERS
REEHBEAREE ZNATEMNBEAGAMA
YL, EEXEOANHREFSHEEHEBEAR A X
RAFRE, ARRFRAREFH TR, HREL
FEREEEEARUARSE OO ERE, ALK
MR R A E B HOR HF, R Ao R AR
RERMEETFR.,

1 Mkr5 7

1.1 ##8l

SERARRIE T BB LR A R B B A 1
A, BHRREBRRTHEMERZ XK, UETF
AMEER R IRER .

1.2 %

F 2~6 B Fige Bk B BOE I FHM B ZER A
Wz, BRAKMKERERY, BERBERER 10
min, § ¥k ¥k 20 min, WK K G BESME &S, )
ARFIN, BEBEREBRABSRTES. 1042
B, RMIHE 30 s, WHKIFEBE 4 K. WERMEBRW
1~15 minCRAF BB 4 BCRR BE T B ) » IR A S SR L
WK EEBK . BB A (0.5 cmX 0.5 cm) . Z
R, 2~1 c) R BIEFREE,

1.3 BFEHG

it R AN MS, SRR HE TR
BMAREKHAMEENERE 2,4 -"HELALR
(2,4-D),a-Z Z. B (NAA) . 3-1| Ik T B (IBA) #1 40
M3 R 6-7F 3 R IE 08 (BA) ., 6-0k I & 2 IE %
(KT). A 0.1 mol/L NaOH #7 0. 1 mol/L HCI i#
¥ pH 5.8, BE(121 CYKH 15 min, EREE

F HPG-280H AT BEANEFR, BREH(24+2)
C,EMIREEN 2 000 mg » m? - 57, JEBRATA] 4 12
h/d.
1.4 RUGAREF

Wi B (0.5 cm X 0. 5 cm /]NER) 32 R 7E B —
EHRMLLMEFRELRTRAGHLAES. WEN
SMERYE , L B ORI A TSRS, 35 5% 30
dE BREEIMEETELAR, HEARDT .
AR =W BIMEF B/ CGEME— R HE R
) X100%.
1.5 A TFE I3

YIBUE M FF 292 R ZF 0. 5~1 cm) EFpF MS
MMARRENEYEENERELERER N
MR BT A AE 2,30 d B 45T A A 2R S
AR ETRITE  HWFERE=K B AEFHIMEE
B/ R SMEERE X 100% AR =WHEE
MR/ BFMFEH.
1.6 FERFFHESF

UENFAHAEFERE3~4 om, BT, &
MS M IR R K AR Y K IBA #1 KT 35585 b
FHERES  MEHAKRKRKR,30 dEL%IT, HiTE
RERMWREE.

2 HEREAMN

2.1 RGALNMES
AGARFERBRE LB M 204
ZHLIEM R %6 0SB4/ B aERDR &4
A REE AR N, A ARAARE L, E, H R
Wi ot A YL, B R A AR .30 dE B
A EEaGAS, FeaETRSLANEEH
INBORLAE IR B AR GASEHMERT D,
BEARRENEEESGE DR, HELA
Sh7E MS A EARFEHRE  BMUEKE 2,4D
M HREBAWELT  ERE KBRS LER
HTE RN AR EE R S B A A 4, B R R A A9
RRBEMEFSRNAGARERKRALTEZEDN
ER.8T2,5,8,11 B HEBE,2,4-DEETE 0~
1.5 mg/L BN, B E LK EMEMN, AHBARSE
SRMA, MHKFERT 1.5 mg/LE,WBESRE
TS, EPHEEEN 2,4-D(1. 5 mg/L)MH
FEI ST AGHRMESE R BT 7,8,9 5 HHES
H,BAWEZ 1.0 mg/L B, AHARBEIFEER,
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KPR, TS E MR (<1, 0 mg/L)RE MR
(>1.0 mg/L) B - A GHAFEIRTHR, 8%
F,MS+2. 4-D(1.5 mg/L) +BA(1. 0 mg/L) & &E

GRS R R A, BRI
RosE R E iR S A SR A 91 3808, 3F B
AHASERREFWERT D,

B I

BC. BOMGAL: FCHASRAGARA. 1. HFHNAHASR,; 2. EBHEHHL(2,4-D 2.0 mg/Ly; 3. HEHHE

FRBCE ML A B 4 A ROR IR LA S IR ER; 6. BREM ARG B 7. BRE N EAEMK (60d ).
Plate I BC. Brown callus; FC. Fragile callus. 1. Callus derived from Glechoma longituba; 2. Callus of the multiplication(2,4-D 2.0
mg/L). 3. Bush-buds from infancy stem segments on the multiplication of medium; 4. Rooting plantlets on the medium; 5. Indefinite-roots
of G. longituba; 6. Regenerated plants after transplantation(7 days later); 7. Regenerated plants after transplantation(60 days later).

2.2 G AANBEREES

B ESEEGHAAE A HHAR, FE
MS+2,4-D(1. 5 mg/L)+BA(1. 0 mg/L) B £} 3%
HAY 50 mL AP AR, I CREMELE
FhE (mg/if) =HMERE (mg/M) —EMFME

(mg/¥)]. UEBHAHALHENERKREARES
BRIBP e RN, ETEGHREKHTE
. FHER 2 dB6 MRIETT 4k BRI AR B
Bk & (mg/MR) = WK AR E (mg/ifD) — Ik
BME(mg/fD]. HEHERYCEERE=10R
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F1 AAMERLFSDGALANERE
Table 1 Effect of different kinds and concentrations of hormones on induction of callus
ge  BAERE WX (/L) BREECD  RGASEGD AR BHALUE KB
No Basal Hormone No. of No. of Callus inducing Growing condition
: medium 2,4-D BA inoculation callus rates of callus
1 MS 0.5 0.5 59 27 45.76 +
2 MS 0.5 1.0 54 25 46. 30 ++
3 MS 0.5 1.5 60 8 13.33 +
4 MS 1.0 0.5 60 32 53.33 +++
5 MS 1.0 1.0 61 30 49,18 ++++
6 MS 1.0 1.5 60 27 45 ++
7 MS 1.5 0.5 60 53 88.33 +++
8 MS 1.5 1.0 58 53 91. 38 +++++
9 MS 1.5 1.5 60 52 86. 67 +++
10 MS 2.0 0.5 60 35 58.33 +++
11 MS 2.0 1.0 63 40 63.49 ++++
12 MS 2.0 1.5 59 28 47. 46 ++
B (/) /B R0 B (mg/HD . LRI R BN A28 e
R ENA G GHREK AR R SERE. ¥,
B 18R, #/MF MS+2,4-D(1. 5 mg/L) + =
. 25t
BA(1.0 mg/L)BC 374 E #H TR EFHALH z
HE ERREMEHEATERE, 8 1.2 RNEKR - ]
HEBETALKRBHNALR. B3RV TR0 0.5
BHAHERIE K 8 RIEAMNBEKY, Bl ® —

HAAMBBRBHER I, B4 20 REA . A4
SAHERIJLEARER M, HARILN, KAGASRSN
RERBEREAFESHMKMENE. R5K
#E ¥ (Saussurea medusa Maxim, ) IR A
AR GEEBE, 1998 ML, (BEH A& E KK
BHE L, B TR ERHIERERTORR, M
ERAEER, BMTF MS+2,4-D(2 mg/L) +BA
(L0 mg/L)¥EsE EMAGHR  REMSIHTH
KT B, E 3 RIFH 4R AT BT SR 21
BOAGHLREZHTHERT :2,B0), HH
BUAIE, 5 —HBAREREMRERENFHAR
ZRERBFHHERAGHARERI . 2,FC).,
Yl 2,4-DREXN AGALKRIERAAEEMR,
BWRE 2,4-D & HAGAATEBATRE.
2.3 MEFHER
MAEZFESIE SR E BRI R IR
MERTIEFBEBAER,10dFHFHENTEREK
H1~2 NREZF, AR, A SF R £,
15 d G A AR EH, T 30 d FHEFREN
ERYEREREBD FHRABTTEEE2),
REET, AR E NAA R4 M43 E BA
BEAMMEELAAEENER. MEERFIEML

o

2I4I6 8 10 12 14 16 18 20 22
ZEA}E) Culture time(d)
B 1 JlAEeaERL K E R

Fig.1 Time-course of callus growth in G. longituba

101 OBA(0. 5mg/L)mMBA (1. Omg/L)
BBA (1. 5mg/L)OBA (2. Omg/L)

=]

IR S S S

O = NWbHhOo ~N®
4

e

HIEFEE Multiplication

1EFEAHE Culture time(d)

B 2 R BA VKT A5 K 0 R
Fig. 2 Time-course of buds growing in
different concentrations of BA
FAEFHER. R2 B FBEEEKE NAA K
BEM AL, I A EFRERERAEBERZME, K
WE NAA(LO. 1 mg/L)AFMTFAEFHFEFRE
AYRHBE Y NAAKE KT 0.1 mg/L A, B
FEYRFERIE AN, ZF R AT RO A BT A, 0.5
mg/L ) NAA X THARLH D> BAGHRE R
FES, ZE B4 6 B NAACO. 1 mg/L) B2 bt R [F] %
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B E BAWERE L#HTAEFR SR
LA HE BAXMAEFNERRBRKNE
WCE 2),KEEN BAEESAETFNERSSH
LEAGHB AR GEBCRME, T &K E BA S
FHAAEZFRAHPARES M AEOES, AR
FAEYBRNRE. 0 dHEITAFRBERERL
THEMAHZFERLER, Y NAA WKEF 0.1 mg/L,
BA ¥ Eh 1.0 mg/L B, H ZF ik 100%, HA K
BRI D, MEAPIRET 10, B, BE
MEZEFE SR D MS+NAA. 1 mg/L)Y+BA

(1.0 mg/L), HXf AAE TR A K SRTABOR B, M
FA R,
2.4 TERNFER

HEMAHAEFERE 3~4 em, HHH T
HEARLE MS WA R EEYYE IBA f1 KT
BRELHATERER. RBREH . EEAHTE
mALHER,6 d G, FHHBABEHNPR, 12 d
BFEZKHBANMNAEMRL 0.5 cm), 3 B1E
WO HRALBEREAEFEAHAR. 15d)5. 845
HARSHER MAERERBEEMR I :4), KA

®2 TRAREMEESMAEFEIHRM

Table 2 Effect of different kinds and concentrations of plant growth regulators on induction of cluster bud

gy EAmRE BR e/l gmsbmgs Reses CEEICONNE L 3:-V - S F E
No Basal ormone No. of 1 # 4  $ .Rate .Of . No. c.>f Propa.gz.mng
: medium NAA BA explants No. of explants induction induction coefficient
1 MS 0.05 0.5 45 41 91. 11 312 6.93
2 MS 0.05 1.0 47 47 100 402 8.55
3 MS 0.05 1.5 48 43 89.58 346 7.21
4 MS 0.1 0.5 48 45 93.75 295 6.15
5 MS 0.1 1.0 43 43 100 421 9.79
6 MS 0.1 1.5 46 39 84.78 320 6.96
7 MS 0.1 2.0 39 16 41,03 82 2.10
8 MS 0.2 0.5 44 41 93,18 328 7.45
9 MS 0.2 1.0 45 41 91.11 305 6.78
10 MS 0.2 1.5 45 38 84, 44 270 6. 00
11 MS 0.5 0.5 46 36 78.26 229 4.98
12 MS 0.5 1.0 45 35 77.78 215 4.78
13 MS 0.5 1.5 46 32 69. 57 142 3.09

RI3I TEAHEBILNAEREFSFEW 30d4dR)

Table 3 Effect of different kinds and concentrations of hormones on induction of indefinite-root (30 days later)

mmn | B (me/L) mory  NERTPHRECD ARRFARECm  FERBLER
=82 ARSI 2 B FRHC) Average quantity Average length Robust degree
Basal Hormone No. of
No. medium inocuiation of indefinite- of indefinite- of indefinite-
IBA KT root root root
1 MS 0.5 0.5 60 10. 20 3.11 ++++
2 MS 0.5 1.0 60 14, 25 4,12 +++++
3 MS 0.5 1.5 60 9.50 4.02 + + + +
4 MS 1.0 0.5 59 17.92 6.17 +++4
5 MS 1.0 1.0 60 20,02 8.35 +++++
6 MS 1.0 1.5 61 18.16 7.03 +++
7 MS 1.5 0.5 60 17. 02 6.01 +++
8 MS 1.5 1.0 60 18.13 7.32 +++4
9 MS 1.5 1.5 60 16. 65 5.94 +++
10 MS 2.0 0.5 58 15, 28 5.21 ++
11 MS 2.0 1.0 60 16. 67 5.69 ++
12 MS 2.0 1.5 59 14,72 4.81 ++

REAERFEE MR, B2 IBA BEKXTF 1.5 mg/L
ALAEREKEBE A, I BB RN A EREHK
4, XEWEL; £ KTIKTF 1. 0 mg/L A &K B
B BRERAEKER, S KT 5% 1. 5 mg/L A,

PREBWEMRIL :5).30 d SELHBE=AIE.
HYBE IBAM KT X RERMERET &

KEMHLEBRERA-ENEMR(E . E—ER

M (0.5~1.0 mg/L), & IBA WE R, A E
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HiESTFENAEREERETR. FERNES
L MS+IBA(L. 0 mg/L) + KT (1. 0 mg/L) {3 5%
HEHEHE,
2.5 REHMNEESBE
EEMABEM, BAREE R EERER
T HE &M T AR AR R G SR8 S AR E BLRE
BB FUNEBRAE TR, BERER, E2
MAFE™., R - BFEOLEFRS OR, &
BFEREEMEE—2 B RK EE 2 d. BB
B BRI YIRS B 7E 35 M FHR b BB 3 5%
HE.UBEBRELAE. BRIZLLINFEBHEEN
WAL, REHE S, R BREIESF 10 d(E MK
6), BB AL PITFR . FIAHHEKE 8~10 cm A
CEIRRL.7) BN BT Bk B K H , B 33k 10075,

3 HibL5iti

& L o E — B AR T BR IR AR 43 A6 TE LR 4y
AP BHGEHR ., IHRGHSNGHOLK
HEEHERERNAR, EEERETHKRNI
BEREERTHIBES -BNMMEE. A XK
i, i A 8 UL 5 R R R R (R TT
RI4F,2005) , SR B 7 R IR W) IR ALY 7
HTREFRFETHFSFBHEYELARE LR ENN
BERRVEFRAR DO S B R A TR AR L %S AR B B, i — 25
REDRBEANDMER, ATHEFENREF
BB SR s R A S Y R AR TRk R R
MRERNEEEEEL TRRENIFE S, TSR
MR A R B ERE R A5 T4 (1999)
WA HEYEGHANES WARESERERR
SMEGRA S EFEFIEFRHE = RERN L, E
MERBATHNAGHANBERRIMRE R
FMEBEMZW, EEYESERIES, BEEE
FAMERFEFERFATHASHE L, L5 5
RERRA BHREPERBIRNNAGHNES R E
SEMATFRGHERAEENER. EEFE
HTEREMARSRENFERRREFEHER
HEAKRLEN, IR YERRMAM I RE
mAeMAN B ESRGALANEBR. £K
% 2,4-D fE— & W E Y0 B N BB A R 02 BE T o S A
BALRE R, X5 2, 4D HERHE -HY12E
(Salvia miltiorrhiza Bung) B B 43 46308 52 e = 40
A (RaO%, 197, HEERKREE®(=2.0

mg/L),FERETRE. Bk, KK 2,4-D3HEMm T
HABERARESRENEESSHME. Ao
% BA RS E T (1. 0 mg/L) 54K ER gk
BmEm A &G HR N ES R, B MS EA T
FEBMEARAEREERKEMARIBENTRR
B ,MS+2,4-D(1.5 mg/L)+BA(1.0 mg/L) &%
MARHBHAESNBERFE, EHEGT. A%
AR FES RS 91 38% B RAGARTMR.
EmA ARG AR ERREFLBES 7 2.0
mg/LE 2, 4D FFEDHAR S BLAR
(BT :2,BC), X 5 K #1458 (Gossy pium hirsutum
LOEHESGHARREFR T NEIANEEERA
KHMR(EHZ%,1990) HEHZENEIBER
GHA EREHHWKEBARAGHASE 2~3 K
HRE,ET R, A RBRESR 3 WERN
EIEREHHHA. ZTHELBLS, RI|EF
Q9N IAABILW R ET S AFWHIBR: — &l T
20 o 32 F 38 2R 14 B B O P R 44 R o) B i ALY 448 i
R (R AR T E R R ENHAMIET (FF
HIRFE) T AL B4 b R, F 3 K B 269 R i 7=
B EEANBREYRFGIE. PEBEARGEE
BEE.2,4-DIRE FEFFEME R SME KB
MPEFETHOREFX CKBEEAR R
FEFHOMMRD %, 2 RXBER,2,4DRERE
ma O A A R IE FAEFRAAR R —
ANEERE., ZEREIEEAHRBEEEYHR
BRABPFEBAAROBWER ARES,
2000; EIAFG % ,2004) , 1% ML 7 # SE 4 R I 2 B %
HAatHERBAERm, BITMELE-PHRZF.
EmAMNEFEFREERHARKE NAA R
WHsr 2R BA B HOX IS 0S4 B 22 S e A B K Y
BRANE], UAE T 34 3 22 B 2R R aR I A
M RES I RKEAEF. KK E/R,NAA f1 BA
SMAEFFFRE EEBMNMERKRRIAFEERE
R, X4 NAA E 0.1 mg/LL,LBAERERNL.O
mg/L B, A ZEE S 35K 1000, B FE SR | 4F
HMAPEET 10, FFTELAEYENRR., B
1,0.1 mg/L BIERKE NAA S 1.0 mg/L BHAE
PHEBAERRBEMAEFESMAEMERL, X
5 S0 E EE T AEFRERRA R KA
(B33 %,2004) ;AR BRHEY, Bl FHAE
HES B BA REH I EKT®E A S (Salvia
bowleyana) ) 2.0 mg/L(ER3E L ,2003), 5%
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(Scutellaria baicalensis ) T E B EWE R L (F WL
W& 2000 ERFERENAR, X T HESREA
FIF Y Z B N IREE W ZREHEX.

A SCERRGE , bt AE AL B XS M FHE AR R AE K B
B, TX b # BN, R L
W AR B RK , 3 JE [R] A R 7E B3 AR 5 R X BT TR AR AL
AR (B P %,2000), &R BAR,TE
REHERFFHER P HYRENBELARER
WESFERKEWREREEE XY, MENESHE
MREMATERETHH—FERR, MERRE
A F2 £ BERT ST T SMIR SR X T8 ML P A L) 1 %
M, RIEEMAEKE IBALL S mg/L) 5410
DREBRBEFAEFA BB OR, X ER
R YIS F [ Centella asiatica (Linn. ) Urban]
AR FEAERE F C 218 BIE L (Patra 45,1998) , &
I A IBA SR E MM AR 5 Z 4R, EREEK
EIBAT,BOAMNEREAFHHOAEERR.
B, BC b KT 23 o 18 8 B8 BN, R B
KT 1.0 mg/LBFRIBEFEARFHFE., XS5HA
FHEGIMFEEREZNO B ANEHERX, AREES
SEAERROADABEE QA REELTFLREE
WRE, MAGRIER REF BRR .
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