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Abstract

Through the study of callus culture, adventitious bud induction and tissue culture seedling rege-
neration from the leaves of Tibetan medicine Dracocephalum rupestre, the regeneration system
with short culture cycle and high regeneration efficiency was developed. The design and analysis
of multivariate experiments showed the optimum medium for callus induction was MS + 1.0 mg/L
6-BA + 0.2 mg/L 2,4-D + 0.2 mg/L IAA. By comparing the effects of cytokinin 6-BA, KT and TDZ on
induction of adventitious bud differentiation, it was found that the optimum medium for adventi-
tious bud regeneration was MS + 0.5 mg/L 6-BA + 0.1 mg/L TDZ + 0.1 mg/L IBA. Finally, adding 0.1
mg/L NAA to MS medium could effectively make regenerated seedlings produce roots, and the ef-
ficiency was more than 70%.
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1. 5|8

FE & ¥ (Dracocephalum rupestre Hance), 1E /5L (Labiatae) T 22 J@MHY), ZHFARAR, HA MR
HEREYFE. HE2A R A, M =MR0NE, EE0E, BRV. 0BT EERSOIR, MR, 16
BOEEE G, TEOM T T AL TR 650~2 400 m (JIPEIE. FHIEE X 3 100 m)iK) &
B R B R AR N A A R, RS B X EE A TSk L ik, 2 R E A
PR GTIR[1]. B, SEAFRS, TAZY, WaFN. #E (NEHEMAE) 18, HEAFEH.
iRzt IEJEMIThR, TR TIRITROE SRk WAL Ik, BTG . BOEMERF . nhiFIRIESE, R
MRS 2 (2], BeAh, BEEM R EA SN, 2. S, AR 4EEER C. HA4ERIA.
W OB B5. Bk BE. EL . BESEWIRE: HEE. MBI L2 5E5 LSS, AR okt
FARME L SE BB (3] [4]. IEFR, BREERMNCOESESKEE, RZHRESR. RGN R,
IR H AP, WOl a1 e IRAE T R AL L

EHFEEAMEEZ T, R — MR, BARELE RSB EEE TR, W
KA [5]. (HBRER /N, NGRE, BRWET, MrifREAR, SUEHM 1 S5 N
BN UK E TR, AR T X R AE N RY, FITFREBREMHAN LTI LR
WALEL), SRPUE RIS R, HES) N M R OB A B Al . B AT E AR WA X B T R 2
IR, EMEMEKREA L, FRAZMOMER, SRR WA, . T e IBGE &
HE A H A ER B AR JORS A ER. EREERLAGHBE, HATEHFE R RERG
Vi, XL FRE Z MR, [RIRME A A DG H 2R 55 T IE AN e LI A SR A . AR AT
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FIAAREEFZ R, WETAFRAEDE KSR EEANRREHENBEETFEAHNES. EREA
TEFERAER, SNHEFRLMEHTHER, NETEREEHLZINER R, WG E@REMY, #
N TR Hs 35 e At

2. MREHE

2.1. EYR

I P T AR RV T I F S, 2% € NS R (Labiatae) § 2 JE H Y & @& &

(Dracocephalum rupestre Hance).

2.2. IMEIFEIALIE

HF S K 1%, B 70% (V)RR 15 s, HTEHEKIEEE 3 %, SRIGHN 0.5% LK
(HgClL)¥A M0 3 min, FJa F T /KM Ti% .

2.3. ARARRFESMERIET

KRR R YRR 1 em® /N8, Bl i 7 ks 2%, B NS0 SRRk . g4
FH SR IRIER T NI : MS [6] +0.5~2.0 mg/L 6-BA, B{/2& MS +0.5~2.0 mg/L 6-BA + 0.1~0.5 mg/L 2,4-D
+0.1~0.5 mg/L IAA. EAGHLE FEFRAEMINE 3% 0.7%5 58, pH=758, %Rk 26C. iy
N2, —HBETIEFEW 16 W8 h, JEIRGRE A 2000 Lx %%, BRI, WHEIE 20d, xHOLE;
FRE BRI @A AL . EAGHLUE SR 20 N —ANREE, 3 RER. 20d 5, KiESH
ML 1.0 em?® (/B 432 4, — A NFIAERFRILE FAEZE, 7 — N H i @
HEVE FEEFREE P AT IE TR, B 20d EE K, WK Z KRBT B0 HE 50

2.4. FEFHBE

PSSR R S A KK IBAO. ] mg/L)MIFARFRIE E, BARFRED MR R
(CTK) N 0.05~0.5 mg/L TDZ 8§ 0.1~1.0 mg/L KT % 0.1~1.0 mg/L 6-BA, & 2 Fl CTK FI4EGE 3).
HEREFRIEI NG 3%HEHE. 0.7%E 5N, pH=5.8, =iE 26°C, Je/AH 16 8 h, JEIE5HE Ny 2000 Lx. 20
Mo —AE, 3RESR, 1| AESi A e E.

2.5. ERIES

AEZFIE 2~3 em J5, FHRRAEMEEFRE, AMRREFER TN MS + 0.05~0.4 mg/L NAA B MS +
0.05~0.4 mg/L IBA, §fik B EAEMR G FREL 5, i) P ids I ¥ S 6 1 2 PRIV BE 0. 1% (w)iE 1 a%, L
HAHERIFIT . 20 PAEZFE—AMNEH, 2 KEHE, 1 MHESHERTE.

2.6. BIRERBR

W =M OB, B AR EA A E TRETRIE 1 . AR RIERB K, FACH
M REFEIMAK . RJE/NOEUH AT, WK T LR 7R3, BEBE TR, B AR
wiERL =11 Wvy), BETREN, HKEE. FFEREAELE, BREHEE.
2.7. HEGFE

BHARFE TR = (BHHLRGE LML) x 100%
AEFSUHR = (A E F @I AL RBUHERSMEARED) x 100%
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AR = (CEARIANE ZF B3R AN E 2R 50 > 100%
XA R ] SPSS B HEAT 72 S B 3 A i RS R/ 2 35 2 50 56 )

3. ZRE S
3.1. AEANIES

3.1.1. EMEKENBGELANFES

B MBI AN SRR, 7 d A AERGHL. K1 ER, 6-BA B FEEEM
e AR A A B AR AR KT, BRI RN 6-BA, FIRAIE S . BEE 6-BA RN
Frim, A HERE S, (AEHHL R ARSI KR 1.0 mg/L 1) 6-BA A5 80.77% + 2.2%
ok B = AR SRR A 404, 2.0 mg/L (1) 6-BA HAR BRI S ALK& E, HBHHSRME, JH
RERF D, BARZE. BN 2,4-D K IAA JG &P, WE 0.2 mg/L 1) 2,4-D 53K 0.2 mg/L {1 TAA 41
ARSI AR & A EEEH . 1.0 mg/L 6-BA 5 0.2 mg/L 2,4-D & 0.2 mg/L IAA A& XHESE
B AP AERDR @ AL R A, B REIL 92.75% + 2.1% (K 1(2)).

Table 1. Effect of plant growth regulators (PGRs) on callus induction from leaf of Dracocephalum rupestre
= 1. BYEKFTINEZEH R RGARE SN

BRI/ mg-L™
Concentration of PGRs (mg-L™) H&ZE/% BHHLS
Callus induction rate(r/%) Morphology of callus
6-BA 2,4-D IAA
0.5 0 0 65.24 + 4.0 B, ARG
1.0 0 0 80.77 £2.2° B, RARENE
2.0 0 0 84.51 +4.2° BiAR, IR
0.5 0.1 0.1 66.29 £ 1.3° B2, R
1.0 0.2 0.2 92.75£2.1° B, mRgieZ
2.0 0.5 0.5 76.45+1.9° A, IR
0.5 0.5 0.5 63.07+1.5° B, MR
1.0 0.1 0.1 82.36+2.2° B, MR Z
2.0 0.2 0.2 77.05 £ 2.0° BiAR, IR
0.5 0.2 0.2 69.12£1.3° B2, R
1.0 0.5 0.5 79.05 £ 2.0° ST (E 2
2.0 0.1 0.1 74.54+1.8° AL, RPRGE
0.5 0.1 0.5 68.14+1.6° B, ARG
1.0 0.2 0.1 88.25 £2.2° B, RARENZ
2.0 0.5 0.2 70.85 +2.0° Btk , RG>

The different letters in the same column mean the significant difference (P < 0.05) by Duncan’s LSD Test. The same below.

KPR FRROR A E R/ N2 2 252 7 8 5P <0.05). FH.

3.1.2. XA RGELAFSHF M
HMNEAR S B HEAT Y615 R SR 9E 20 d, WSROI 5REE R 665 S T HLUE K. BERE
IR H AR B, P 7 d atee &R e A, BARFROR. FRHFARL. ToiEarth, JNTEN TR BT 2
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JH, IESRIEA R e T). IRk R, B 5 dEA A BHALER, E@HHAGE RS,
JRIVEE, ROIRGSHIMIE; 15 d R BV A4t R gt 15 d Wt RE LA E 5

3.1.3. BARRBAAGELA RN

Z WA FR RO A ARG R AR AR (] 1) % 2 o, BEE AR, &
IR GIEHT R e ABAL, SETERE T FE, FUBARAHARL, RIRGS R, AEF AR W TR, Rl
R 4 WS, OGP ER, A E ST T R

Figure 1. Leaf callus of Dracocephalum rupestre. (a) Nodular callus induced from young leaf culture on the optimal callus
induction medium; b) Calli turned brown and gradually loss nodular structures after four subcultures; c) Callus after one
subculture)

E 1. EREMHREGAR. () HAEMTRESGEAFSEFENBREGEL; b) EHT 4 REREFNE
RBLAHIBUIER, BREWHERE; o 27 1 RBREFHEGAR)

Table 2. Effect of subculture times on callus and shoot regeneration of Dracocephalum rupestre

= 2. WAORB AR B LR B S LR

HARRE BHHPTS AREFEEE%
Subculture times Morphology of callus Frequency of adventitious shoot formation (r/%)
1 gt BRGHER 75.58 + 8.8
2 geat, KRG 69.82+4.9°
3 A G, BUMRIRGH 61.79 +£2.5%
4 AR, B RRES 49.15£2.8"
5 WA, AR 27.65+54°
6 W, R 19.94 £3.6°

3.2. GRS RENBGARA S U EFHIF M

FEEAEFHERSL R, 3 PR R(CTR) RN, B CTK RN, e FHEER
BRI S B r AR 3). Hidr, 6-BA MU ATF, TDZ HiR, KT &%, 6-BA [MEAERE N 0.5 mg/L,
ANSE L P B IL 64.17% + 3.8%, FENEATHLIF7 4 4.06 N3 TDZ BIEAERE N 0.5 mg/L, ANE
FHAERN 60.85% = 3.7%, (HIFFHIFEBMUIE ™ HE, £KEEHEN - ERZ BN %8s
15d Ja, TSR, 6T AR FIM AR, e SBAEFEKARMIT. 3 F CTK &
WIERIPHA S RI, 6-BA 5 TDZ HAMMRRL, HEAEFHERRS, 14 72.54% +2.8%, NEH
w2 HAEH: . [l , KT+6-BA il KT+TDZ WA &XAE B3 EA FUEH, 8RR —¥ N 6-BA
8 TDZ. B, ANE AR SRERIFIEN: MS+0.5 mg/L 6-BA+0.1 mg/L TDZ + 0.1 mg/L IBA. #4845
PR BT AEA @ FF AR TR | 715 d "THIASE 28, 4REERTFR 7~15 d e K 4 2~3 cm.
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Table 3. Effect of CTK on induction of adventitious shoots from calli of Dracocephalum rupestre

3. WS RENAGARN KT EFRIFNT

M BHE/mg L™
Concentration of CTK AEFHAEE/% FRGAL =R THEFERA
Frequency of shoot formation (r/%) Number of shoots

6-BA KIN TDZ

0.1 0 0 16.24+3.1¢ 1.25¢

0.5 0 0 64.17 + 3.8 4.06°

1.0 0 0 51.06 +4.2° 3.56a"

0 0.1 0 10.55 +2.8¢ 0.88¢

0 0.5 0 36.92+3.4° 2.72"

0 1.0 0 3175+ 1.9° 245

0 0 0.05 3721 +1.7% 1.36°

0 0 0.1 40.95 £ 2.4 2.71%

0 0 0.5 60.85 + 3.5 3.65°

0.5 0.5 0 4351 £5.5% 2.44%
0.5 0 0.1 72.54+£2.8° 4.20°

0 0.5 0.1 33.06 £2.5° 1.68%

3.3. BEEKFSERI

AR AR R A KEA NAA A IBA 45, @i B FIR R NAA R IBA X B A4
PEARFIFEIA(ER 4), KRB MS B FREE A 0.1 mg/L 500.2 mg/L 7 IBA A1 0.1 mg/L NAA HRE{E 69%
PAERIFFAERAE 7d APERSR, 15d AT R b, 0.1 mg/L NAA BERF M SRR, FH5d
AR ARMI, NEAEARE IR, MIREL 0.4 mg/L () IBA Fl NAA 5REE SR &4, HERRE
ETM4E A RER &S, HEEEEKRMMERRERK. BRAKBER, RASETEEL
A REEAI AN A7 AT TN 0.1% TG VER T A 7R 5L, B BRI AL AR A AP IR AL,
EREA UL HEAR R A
Table 4. Effect of NAA or IBA on rooting of the regenerated shoots of Dracocephalum rupestre
3 4. NAA 70 IBA X BAE B £ REVFNT

WERE mg L™
Concentration of PGRs (mg-L™") AERZE/%
Rooting percentage (/%)

NAA IBA
0.05 0 33.74 +£2.0¢
0.1 0 77.82 +2.5°
0.2 0 51.65+2.3°
0.4 0 4725+2.1¢
0 0.05 45.06 +2.1%
0 0.1 73.14 £2.9°
0 0.2 69.51 £2.1°
0 0.4 41.95+£2.6%
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4. ¥Wig

AR FCES T B R SRR AER R, 50 RN AT SE I R IR B A TR AR A T . 1
FEAREIL 67.28% +2.6%, FANEHHLTIF=AL) 4 AN, BEFMF P24 5R &0 U0 F k5
FEHEHE MS + 1.0 mg/L 6-BA + 0.2 mg/L 2,4-D + 0.2 mg/L TAA. A& 2 FA iR 75 3 2 MS + 0.5 mg/L
6-BA + 0.1 mg/L TDZ + 0.1 mg/L IBA. HAEARETFRIEN MS + 0.1 mg/L NAA.

BIRZHEYIR FH 22 R ZBAE N E K I AME R, T REE R 5 i S F AR 2F (7] (8], (HILA
BESRICRE X R, 17 iy B S R AR A . R AR A R S Ae, MOCHE AR, M
YIASE BRI H R AT @ A SN SR ERDIRGE AL [9], FRR AR e A e 1, Rt s
LA B e AR ZE PR AR AR [10]. FEAHZAE 3R, AR RIZE AN Bl R R 4E
M. Hr 6-BA N—FE . ERmgii 2w, BAAMREESMEARI I 7 200 T 75 S A € 24 7 A 1AE
s B S AME A A 5 H R R oA U AR IR [10] [11], 2,4-D % A T S 2 M sk
MR P A 12]. RIGRABE R @GSN E S D AUK I T E KRR, 6-BA &%
S B PR AERDIR B A A AU SR ANE IS ER, 1.0 mg/L 6-BA AL (A H SR B i, AR 2,4-D B
i 6-BA RIEHLFHIER, H HAS MBS R E S %,

IR, BEEM P ERNEHEARERIERLZ NG, 2Bk eEed). HARSER, &
PR ALk ARRE 75 75 B X PE G 7R AR 13], B NE IS 2 R4k IR 5 2k LITERE I [14]. D6 HAt 2 5
ma @5 R S A AE KR B R 2R, 1w R 1 T W R IR RE AR B R D) A 44
[15], 1A BHERRNESMAERKBTRENT, mALUEE. B T T . A £
M TR IR R R A S, T ARG R, FIRGEMEE, Ho )
(4, AR THLHEE 4172 R CTK ReRMA i 2, (R34 E TR 16], ABF 7RI 6-BA
RTINS 3 B R 0 A E St HAE KRR

E&WE

PO IA R 1R300 H (2018NZ0091 2019YFS0107) DU )JII48 22 o R Be At 5 ARV 55 5 0 H
NP AR A 8 % RN B A S G = T S0 4 BT B (No.2018CC12) DY I 48 H 5 24 4 B = B I H
(2018KF007) 3L [7 % Bl

S E 3wk
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