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W EXSEATHAALBAD G ER AR FASIHER TR FERBL,ZLT %
eI BARP R F IR R TR T RBSML AR AR m R E SRS F BRI R F BRAE AN
B, HREW . ZEATHFBRBEAGRBEISIMMRATATROZER, FIFREZFHAENER
B MSH0. 2 mg/L NAA+1.0 mg/L TDZ, &AMk = A RZFHFHH 18 A REHF
WHEFRFARALIARAN ERFEHAKMTE IXI8; S REFAKE 3~4 cm BN AR
BAAFSARE T ARERL A MSH0.2 mg/L NAA, # B R EEH 53.85%.,
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1 R ERF*
L1 KBk
Z M HIT (Nepeta multi fida (L. )Briq. ) 3G T

F—1EEREN X FEA988), k-, ThHARAL AL, AR F G A
AR TR ST A HF ., Email:xiackelalal214@163. com.
BEEE R 20965, 4, MK EA, B, FRLFT @AY
AR IEZ ST AHF, Email:yuling liang@163. com.
E&TIH TR F B AAFHF AR TR B (2011-217),
W B #:2013—11—18

ARG ZEZ MRS, HFFH 70% BRI
# 1 min, 1. 5 % K AR BATE B 10~15 min, FITGHE K
e 4~5 i, BT MS R EL,25°C T RE B &,
JERERT[E] 14 h/d. 293 d JEFFEIR, 8537 20 d 5, 1F
ToHA TR 4 cm LA 4> FIYTBUR 7 it i 2R B AN R
2L BRI B AR R SME R TR SR o

L2 R®Hk

L2.1 REREMSSERZMG EARERENE 3%
TERERN 0. 7 %0 BER A 9 MS #5373 (pH 5.8), MS A&
REFREMIMAFERENEDBEAAHATESAESE
FAMBEFROEE, BRERHEL 2ICHEKX
B 15 min fRFH . SMERER S, FERE (25:2)°C. 0%
HRGEEE 3 000 IxJGHRIE] 16 h/d &4 F 55+,

L2.2 BEEAEHEEE 7 MSEFEPEE NAA
FIHR R 0. 2 mg/L, 23 #1Eshn 0.0.5.1. 0,1.5.2. 0 mg/L
FEARFEER 6-BA 5% TDZ 53 A€ A, 4R 6-BA
DI K TDZ XHAMEERR E 2 HF M., SBUR .
RO ZEBE R IR 2R B B 4 FOR R FR S B9 S
1A, 43048 i 21 O [R) 38 2R B0 B 1) Ak 8 35 3 v g A7 8
It A FROME R BEZ R A A , 45 SME R R B
Ft 5 A4S, FE 8RR 10 M. BERNE BN E A K .
HREAE R BEFRE TR, FAEHFERER
ARG B2 2F 5 B R 4T 2k AR 35 37 AR o 2 A 3%
. AAELES R = O R A SR SME R~ $/
BERPAMEIRAED X100 % s AR AR R = (O EAR 1 SME R4
B/ BERAMEIR AN B0 < 100% 5 4003 = (4046 H 2 B9 41
FEARANE/ BERPSME RN B X 10096 3 AR 23R = (4p4k
H AR 2 4 SN TR A B/ 8 R AR AN B0 X 100% ; B
G B 2 AN ZESE A ZE .,
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1.2.3 BRAEFEMR 4HRA 1/2MS.MS+
0.1 mg/L NAA.MS+0. 2 mg/L NAA.MS+0. 1 mg/L
IBA B FR N F IR EFERM LRI, HENP A
K14H, 8 1~2 om 0l HA K —BO0 259 U1 T 85
FULERESRIEET R, BB 5 A A0 10 . BAEW
BEAREFRERMAERRL ., ERRD=GERE
B/ MEA D X100%6 s 2 R B () =B AR
WRECZ TN/ AR

1.2.4 ZE5BR HWRKZE3~4 om AR, G
3 d JEH /N B R A B £, 20~25°C 3R BE
35,30 d RS R IR R AR IR T

L2.5 FEHEAPKITE SHEHTERANL y=mXa",
B, y=F R m=THBRE G o=B 5

JE SIS BEAR 5 = 2245 W] 34 5 9 A I BB =365/ T
T=4 M40 ) K% 2 2R T 1 BE B4 5
SRR y=1X18%,
2 HBREHSWH
2.1 ZZMRITE AR ER R AL

3 S o B ARAT O L AR AR
25 BRI R B 2R BE v A D SMEIRTE R [R) 15 37
HITRTHOAEFFHR. PRI, W RE=EE,
A BE R, 2~3 d FHRAL BN ZE LT d e 2B
AP U] DAL H B AR (A 5 240, 15 d JR A 4
PR N 2F, N ZF R R Tk B 7606, BEFR 1
MRS AR 2R 8, & BT 24 481 S A AT

L

Bl SsHMATFTHALIEFEEKBAE
I (A IR R B A I NE 3 (B AR LR (OB R E .
Fig. 1 Tissue culture and plantlet regeneration of Nepeta multifida (L. ) Briq.

Note: (A) Cespitose buds of stem with axillary; (B) Plant regeneration; (C) Seedling transplanting.

A 18 AMIAEZEE 1A) . BARTERE SR R P R B
TR AL BT R IG  (E R A ZE
FHAESEK, IR0 4SS SME RSB TF #1474k
REEF, AL SBIET. ¥ 2~3 cm KA
ZENFETRA BT R AT AR 5%, W A AR 2R,
BKE 3 om AR HEAERBEREFES RN EFER,
1A ZJE3REEE R 22400 IT AR AR (B 1B) , 25
Ja TR (E 10,
2.2 AFSMERTE A E EHAEEN

P 22 24 0300 3 0 B T AR L T R ZE B LS A i
LB A 4 FRAME R R E RS R R E A S R
HEFESFAEFHA, W 30 dJ5 LB FSME K
HI B . 45 R R, ZRFIITN R SME KT
HoRE I B AR, RAEREFE 5~7 d FHM KB
HKIE B 0 A A 41 40, A A 4 4L B AT Bk B O AR
M 8A A E R (B 2A) s H R BL RS 3 1~
2 dJF , i RA A JF 0 P A S 8 2, Bl S 5L B 7 AR B
FEHURA AL, AL EEAE AR E R
(A 2B) FIAR 5 A7 I il 1) 25 BE IR 5 434 28 i 2
O A LT A 4, 5% 15 d AT A
(B 2C) s M M 7E 85 37 7~10 d B O 30 408 ik T
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B2 ZHMAFAREIMERIESF I TARHERKER
(ARG RAFAR ; (B W IR ZE B A A E 35 (O
AR A AL REAR; (DM B HAMEAR.
Fig. 2 The growth of different explants of
Nepeta multi fidal (L. ) Briq.
Note: (A) Root callus and root regeneration; (B) Adventitions bud of

stem with axillary; (C) Callus of stem without axillary and root regenera-

tion; (D) Leaf callus and root regeneration.
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BESEAGHLL R 15 d AR HEA RS BRR
(H 2Dy,

Z 2RI IO B ROAR I R B R R R
Bt 45 SME PR AT B8 Al FE R AR R I 2K
Bt A A 234k AR 2k H AR B T 23 3R fe i g R

*1

98. 00%6.50. 00%6.,22. 00% (& 1), i 7 i i 2 BE L A
EHMZ S AT A F] 100. 00% (37 2), 4046 E 2 B
T BIRERF 5540 3 Ff . HAr LA B 2] 4k S AT
WP, AT KA T LB . 4 FPOMEERXT L,
MR B RGE A B S AE S A,

RS REN 2R HFRRSMEE S LRKIZ I

Table 1 The effect of different cytokinins on root differentiation of different explants of Nepeta multifida (L.)Briq.
200 4328 vk E R4k % Differentiation rate of root/ %
Concentration of cytokinions R Root R ZE B Stem without axillary K Leaf
/mge L1 6-BA TDZ 6-BA TDZ 6-BA TDZ

0 98. 00 — 50. 00 — 3.33 —
0.5 95. 00 96. 00 30. 00 0 22. 00 0
1.0 84. 00 60. 00 15. 00 0 22.00 0
L5 74. 00 57.45 0 0 2.00 0
2.0 31. 00 25. 00 0 0 3.00 0
3.0 28. 00 14. 00 0 0 4.00 0
4.0 33.33 — 0 - 0 -

W RERBR T, T
2.3 N[R4HMHa B X R R B oA E 2R R M
e 22 LIRS 25 B R R R R] 6-BA A TDZ
WeRERSREE |30 d R BIT A E S LD, K 2 7]
0 ALY RE R 6-BA I, IR 25 B 2R o (LR AT A E
94. 2996 LA |, K% 6-BA VR R TR A ZF R BT,
=2

2 6-BA ¥Ry 3.0 mg/ L P AR ZEFRIK SR K 57. 140,
K, MSH0. 2 mg/L NAA+3.0 mg/L 6-BA &i&E &S
MR BB AR E S P AAETFHCR 9 A BEARE
o HMBEAI SR, B 7R 5 WA AR AR B R A

ARAMESREIZHMFAFEHRERSUAREFHIHIE

Table 2 The effect of different cytokinins on adventitious bud regeneration from segments of stem with axil of the Nepeta multifida (L. )Briq.

il o 73 BGARFERE R o NG
Concentration of cytokinions Callus induction rate/ % Differentiation rate of root/ % Differentiation rate of bud/ % Cespitose buds rate/ %

/mg e L71 6-BA TDZ 6-BA TDZ 6-BA TDZ 6-BA TDZ
0.5 100. 00 100. 00 20. 00 0 100. 00 100. 00 10. 00 26. 00
1.0 100. 00 100. 00 13.33 0 100. 00 100. 00 13.33 76. 00
L5 70. 00 100. 00 5.00 0 100. 00 100. 00 25.00 44, 90
2.0 77.14 100. 00 5.71 0 100. 00 100. 00 22. 86 33.33
3.0 97.14 100. 00 0 0 100. 00 94. 00 57.14 20. 00
4.0 54. 29 — 0 — 94. 29 48. 57

Y5y 2 FE N TDZ B, 4 i 2 B 2R o b R 8 7
94. 00% DA I, A5 40 2135 5 3 ¥4 2k 100. 0096 , A= ZE R
FiE TDZ VR E T+ Se Tt 5 BRI, X4 TDZ WV
9 1.0 mg/L B}, iR 2R B i 2 A0 A O B 4 » o3 38k
B, o1k F 100.00%, H A A4 3 R ik 2] & & E
76.00%6 , PN ZERCR 18 4,

XF G 2 A A S RN AR ZEER AR ZEBORUR
FAEKWKRMN, TDZ/E AN R EE REEE,
MS+0. 2 mg/L NAA+1. 0 mg/L TDZ hEA i) 230t
R EHFFRIERET R,

2.4 IS BRI RIS ME RS S A 42U R

RILEEHUY 4 FhoME AT = A A S, KA AR
RFEWEM AR O AGAS, G AGHLS EErE
BIAR ARARAE U 25 57 i IR R B TE A 22 T um d) B Ak
PSR E AL, I L AR R RIS 8 28 AR iR
BeMsm ] DAL A A AL R NE T A
FIR B R B/ R Aok RRE R A0 RS 20 d

LA RSB AL R e DA A G A 44
R MR Al P BRI R T
ARG ILREARME,20 d JERGHS IR

A 3 AT, I F CHE I 2R B R 2R B
ARG ARGALS. TR ERSGALHESRYE
WA R ,6-BAYREAE 0. 5~2. 0 mg/L Z a3k Bl & & » X
B SGE SR E A 90.00% ,{H 15 d ZJ5 46 H B8
s AN 2R BEAE 1.5 mg/L i, I 405 S R &
54 100. 00%% , EAG LI G [FIRR 777 5 4 T R ZE BRE T
BT mt e A A Hs, 7 6-BA ¥R R 3.0 mg/L
ARG LA SRR 97. 14%, HILHE 6-BA #k
FEAL PR A SRR LB i A IR B R, 5 3
A B AN E AR T W, iR A, A
AL BREHH R R, BN R EFERKE
MRl 5 AR » T I R FRIAS T I 25 B 5 7 SR B 22 IR 4R AR 15 77
FEFNINA G e 7 55 T ¥k 25 0038 48 1k B R B0 £ o {8 R
FIR GRS , A BRI A R RS . i TDZ ¥ B AR ik
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MAGHLKE A B, FSH R ARG RE N
100. 0094 ,{H2 6-BA BA A A€ R R 5 T
NN HE R TIZ.

®3 AE 6-BA REX S RHMH HIFFARESMERF

BOARFSERIM

Table 3 The effects of different 6-BA concentration on

callus induction rate of the different explants of Nepeta multifida (L.)Briq.
6-BA ¥R &

Concentration of B

6-BA/mg e+ L~!  Root

AR FERH Callus induction rate/ %
i RZER AR ZE B Loy

Stem with axillary ~ Stem without axillary Leaf

0 74.00 95. 00 46. 00 70. 00
0.5 95. 00 100. 00 65. 00 90. 00
1.0 100. 00 100. 00 85. 00 90. 00
1.5 100. 00 70. 00 100. 00 88. 00
2.0 100. 00 77.14 86. 67 88. 00
3.0 100. 00 97. 14 66. 67 84. 00
4.0 84. 44 54. 29 46. 94 76. 00

2.5 HMREEFE

BN FE R L 2~3 em IEEET T, R 2R
HI A AR SRR, 3~4 d GBS T ST 8T8 s 45 41
21,7 d R AEFR. £ 4 ARFRBRAEXT SR
IR 30 d EAEMRBE R G, 24 MS+0.2 mg/L
NAA i, A #RFRKE] 90. 00% , 4h i & i b, T AL
% MR BEAE] 5 om 4 IR R M, B PR ZF R
A 4 SRR

x4 AEMHEAA X SR HIFF

BAEEKERB N

Table 4 The effects of different hormone combination on

rooting of regenerated plantlet of Nepeta multi fida (L.)Briq.
HRE ERE

Rooting  Rooting
number/ 4k rate/ %

BEFE R Medium H K AFHL Growth

1/2MS 3 66.67 L ATMHIMBIL FHERSR, K%
SR BBE, BBIAE] 5 cm 24,45
MS+0.1 mg/L NAA 3 54. 55
WALTE AR R, AR AR
SR BB, TR LTS, Pk &5 BE X
MS+0. 2 mg/L NAA 4 90. 00

B 5 cm Z2 A AR

YA RIS, KB BH £ H
MS+0.1 mg/LIBA 2 72.73

18 /N AR

2.6 ZHS5BRE

WK IR 3~4 cm 2GR AT 3, FE 3G IR 3
REH—ELEK ARSI R RER . EX
HARJEHR T 451 3 d 5 rDE /NI B SRk whe st
EEH FRIESRE, RN EBRAEN L A FIR
JE 20~25°CHOIRSE A IR IR B AR A HE . RS SR 3l
Il et 30 d BESR, RIE A 53. 85%,
3 iFig

AR AN S ME R 1 B L BOR R 4 4 2R
AbFE T R FRIT I B IR R A TR 2R B
MSH0. 2 mg/L NAA-+1.0 mg/L TDZ ¥535 £ 14
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TP 18 MAEZ, U T A 2 AT 4R SR AR UG IR B A
A ZF A AT7E MSH0. 2 mg/L NAA $EFREEAP AR, 5 %
o MR N HARRUL T I H BB E LA, 3 o A 2
PR TARBOAR A Tl B R SR BEEAS O BAR PRI

AR5 WA LA LB AL TR , T e B A AR
g 2 JE ANE B IRE IE %, AT BB Y JR K 2 40 Kevers
SRR R ET AR REA S SR,
MR B EE IR — AR HE 2R A AL, T BERR v
WH RV L R . BRI A2 A
WS MRS REEMXT , WikE S,/ 6-BA
B 5y 7 FE B AL TR e P s  BEE AL B R 7™ 8 5 i
TDZ WA 55 BRBEEE Ak » HLF5 T A R 2F i e sk SR 07
RFT R BE L LL 6-BA IR, X5 _ER BN R ARSTE .

R AN R BOE R A SE 15 d 2R
BUBLBIR  HICE TR 4k, 3 B T 22 Rl ST R
BiFRExE, HMBBMLBR I Z AR, 1 £ 540 3R 5T
VESFAKEY) H BLX RO A iR BB T S A AR AL
DUERA 5 2% P R W DR 7 20 R L35 0 26 AR AR S 9
A, ATLGE R S AR SR A R A K R A
GYBER A FIBHRALF A B ) 7 S 1] 2 R RS T 1 25
MHRER A . HAPBA RS R RIRKIE.

HAETAIZA M 4T 2000, T SRR E R, SRt
T HIRIHARA AT R AT 3, 73 51 2 R FF 7 R L 2%
HIMEIRIIT A 2Y, N 2 2T A IR R RS A
HIREEOWNE. T HERZBR, AR 5 R
15 PRI AR R B0 e T A T DL R R R
I I .
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KW VUL IEAC LI 15 35K L 1S s TR
MERFRIEAE A XEHHS:1001—0009(2014)06—0111—04

hE 4SS R 282.71
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Establishment of in vitro Regeneration System of Nepeta multifida (L. )Briq.

LIU Wen-wen' , LIANG Yu-ling"”? , GUAN Yan-ying® , XIANYU Liang-yan'
(1. College of Life Sciences, Hebei University,Baoding, Hebei 071002 ;2. Biological Engineering Technology Research Center in Hebei Province,
Baoding , Hebei 071002 ;3. Department of Biology and Chemistry,Baoding University,Baoding, Hebei 071000)

Abstract; Taking aseptic root, stem and leaf of Nepeta multi fida (L.) Briq. as explants, in vitro regeneration of
adventitious buds, in vitro rapid propagation system was established. The influence of adventitious bud regeneration
between different explants and additional ratio of exogenous hormones were studied. The results showed that the best
explant for adventitious buds regeneration in vitro was the segment of stem with axils of Nepeta multi fida (L. )Briq.
The optimum medium to induce adventitious buds regeneration was MS—+0. 2 mg/L NAA+1.0 mg/L TDZ,and each
explant could produce average 18 adventitious buds. The cycle to cultivate adventitious buds was 4 weeks. The
propagation coefficient in theory was 1< 18%. Move the adventitious bud into root medium to induce rooting when the
bud grew to 3~4 cm. The best medium for the plantlet rooting was MS—+0. 2 mg/L. NAA and the transplanting survival
rate was 53. 85%3.

Key words: Nepeta multi fida (L. )Briq. ;in vitro regeneration;6-BA; TDZ
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