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T %, wWE, kKAED, ZEHE

CARAEMOA K24 P bR 2= BiE, 1 JREE 150040)

B E: Db ERAT A AR A E B R, WIS T R A K T TR A I 2 R R 2K B
P AME AR A S AN 8 S s o 45 RR W 1 A RO T B S K, 7 MS + 6-BA 0.5
mg - L+ NAA 0.1 mg - L 57838 Bk K, 15 74%, £ MS+6-BA0.5mg- L' + NAA 0.1 mg - L
(353 I A5 HCh 36.43. MIZE BT R MALES T AE 1/2MS + IBA 0.5 mg - L™ 8597564 20 d J5AMR R
100%, BRIGH 76.7%. ACEEFRD SR T DU S @ A2, (R AREE— Do b i 25
B A S o i 955 ) MS + 6-BA 0.5 mg - L' +2,4-D 1.0 mg - L, 120355534 MS + 6-BA (0.1 ~
1.0) mg- L'+ GA; (0.1~0.5) mg-L"', L% N 33.3%.
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The Establishment of the Adventitious Bud Regeneration System of
Thymus mandschuricus

WANG Ling’, YANG Li-peng, ZHANG Xiu-zhen, and Ma Xi-juan
(The College of Landscape Architecture, Northeast Forestry University, Harbin 150040, China)

Abstract: Understand the effect of different combinations of plant growth regulators on bud
germination, callus growth induction of stem and leaves, and the regeneration of adventitious buds, by
using different tissues of Thymus mandschuricus Ronn., an endemic ground-cover species of China, as
explants. The research results indicated that the axillary buds of Th. mandschuricus can directly germinate
in MS + 6-BA 0.5 mg - L' + NAA 0.1 mg - L' and the germination rate was 74%. The proliferation of
axillary buds on MS medium containing 0.5 mg - L' 6-BA and 0.01 mg - L"' NAA was achieved to 36.43.
The best medium for rooting was 1/2MS + IBA 0.5 mg - L™ The rooting ratio was 100%. The survival rate
reaches 76.7%. Callus can be inducted through the leaf in subculture but can not develop further. The
optimizing medium for pedicels explants inducing callus is MS + 6-BA 0.5 mg - L' +2,4-D 1.0 mg - L™
and inducing multiple buds is MS + 6-BA (0.1 - 1.0) mg - L'+ GA; (0.1 -0.5) mg - L with the buds
induction frequency of 33.3%.
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B R O E R B E AR S g2 014, 1978), AU AE BV LA ) Ll Ti. ZJb 7 B &4k
WRE, M5, e, B8y, A0 WACT )5 &gty , R ETs) W, DU /EN
T D BT IR DIRe A . PR A . (R AR BRI TR 1 T TR, IR S ek
Dy T AR FIR I Z U, PO RO BT AR L (R ITR L, 2008) .

H A6 71 A R A 9T A e T LA ORI PURAE T (5kdk 4%, 2004; skanfk,
2004; Rasooli etal., 2006; XJ&, 2009; Toro-Sanchez etal., 2010). FLEAER (f4E, 2007; Shati
& Elsaid, 2009). ZjHME (E4HK, 1998). WiZEpesr$#200 (Vasilenko et al., 1978) %55, K
TH BB AR AP EE R O — 2408 GRIRER 55, 2002; Y40, 2004; Biit
4, 2007; ZFHEAR SE, 2009), (HERHA R, Afe—2M01k.

ARG H )2 LRI 5 BB AL R TR AR R, RSAT IRIGE AT, b AR
B AR O B RN e, ot — I e T A A I R D e P e R A5 A B Al

1 ARSI

11 #RIRSMERLE

PRI ARG A B AR ACARME R 2% B AR 24 B E 1], T 2009 4 6 ) 7EHE R 1) B0 444 R
BERL BT R AET 2R 25 B, AEVERM K TR 15 min, ASRAKMPE 1~2h 5, B TS TES
b, 75%HE RN 10 ~30s, CHKMUE 4 ~ 635, RGN 2%HI R E RN EL 1% Tk, R
5~20min, JCWIZKITYE 4 ~6 i, HICHEIEAUR TA R MK Sy, PIFIR 1~ 1.5 cm KIZEEL .

12 ZERFHERES
B MEFIZEBHIEA S (1D HIREE R + 6-BA (0.1, 0.3, 0.5, 0.8, 1.0, 1.5 f12.0) mg - L™

H4: (2) MS. 6-BA (0.01. 0.05. 0.1. 0.3, 0.5 F11.0) mg-L'+NAAO.1 mg- L' &85
o BRACFREERD 30 NAMER, FE 3K, 10 d A A MBS IR R U 2 R R R

1.3 MHARERAGHEANSFSEAEFHNSL

TEB I UI B %L 0.5 em® /N ERL ST R, TR ZEBIEIK 0.5 em /NBE, BERP S 6-BA Al
AWM EHALSE TR IR L, MAFERR 30 MM, TR 3K, 30 d Egit@hdgiisSx
HAdR AR TR A RKARS RUF, Bitaikstta, BOEW, SIS I &0 4l gV 2 AR TH
ARG L, R @A A 323841573 4 6-BA R NAA; 6-BA Fil GA;; 6-BA. GA;
FIIBA LUK 6-BA FIl GA; M2 ZEBR A AR TR L4154 6-BA Fl 2,4-D. REALEEEEFF 50
ANGMRER, R 3, 30d JEETAE LR IFIC R AE K.

14 ER5HBHK

LB R U EAE R KR 2 em A4 12MS B 97350 K 1/2MS + TAA
0.1. 0.5, 1.0mg- L' fl 1/2MS +IBA0.1. 0.5. 1.0 mg- L™ AR EEFR 5 |

YR 2 ~ 3 em WRHMTE R . BARATeAE A S P IFE OBSCE 1d, 1 Ldmidf DB80E 1 d,
AR5 BT /N O HUH /N, FHE SRK R 25 B AE 7EAR B RE IR, TN E KoK = b 557 2 d,
W R E K DR R CKE A, BB KERAN TGN, 15d 52, 30
d G R
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2 HiIR 5

21 FRIRE 6-BA 1 NAA AE XM FRILE R BT iA R FLTE RS20

fE MS BRIt b, 2R 2R BT 7% 10 d A A AFFE a2, 10N 6-BA, ZEBHIIRZE 10 d
TG, 4 ~5 ARG KRN, H 6-BA 0.8 ~ 1.5 mg - L I, i S AIHE2> AL 28 B B0

WH S . BEFRIEIN NAA, K EH B K,
H o LA A2 ZRAb v B I 2k ) i
RS MS + 6-BA 0.5 mg - L'+ NAA 0.1
mg - L' WREZERT BB R (B, D,
VT ICE B TC R TR BN R 6-BA N
0.1 mg - L' NAA 414 HIHIRG % 1, 10~15d
A IR B B TR A A 2R o, 2R 30 d R (R
1), 7F 6-BA 24 0.5 mg - L I}, BB f5 %0k 36.43,
INVEZER SO (IR, 1. 7); {HBEEHE 6-BA K
JETh i, B E (K, 8). ik, &
Je T B AE i A R IR ) MS + 6-BA
0.5mg-L'+NAAO.Img-L".

F1 FTERE 6-BA MFRILEEFRFIELENZW
Table 1 Effects of different concentrations of 6-BA on the
multiplication of axillary buds of Th. mandschuricus

6-BA/ (mg-L") NAA/(mg-L") 5% Breeding ratio
0.1 0.1 3.06+0.15¢
0.3 0.1 8.87 +0.35d
0.5 0.1 36.43+1.07c
0.8 0.1 44,73 +1.20b
1.0 0.1 50.33+1.15a
1.5 0.1 44,66 +0.51b
2.0 0.1 4.10 £ 0.36¢

e JEAEIREE MS. TAEIE IR 30 d INRSUHE: ERE
FHAKFH0.05. Rl

Note: Base medium is MS. Data were recorded after 30 days of
culture on induction mediums; The significant difference is 0.05. The

same below.

2.2 AEIRE NAA 1 IBA SR HE EFEE RN

LA R 2 ~ 3 em IHEEAGRIN T TAA0.1. 0.5 F1 1.0 mg - L' F1IBA0.1. 0.5 F1 1.0 mg - L™
(17 1/2MS AAREEFREE T, 5 d ZE A 8 TFAa R IEADHR = A2 o FERIS NI 1/2MS Bigdd, AR
RiK 76.7%, (HARKIECRE D N TAA FIBA J5, IBA HAFITAER (KA, 9. 10). B3%20d
if, ZEAIN IBA 0.5 mg - L™ (85 g 3 b AE AR R IE B 100%, ~FIMRK 2.12 cm, AR5 HEH:, BAR &

WRIA 76.7% (KRG, 11, 12),
23 MEMEAREGHERFERTEFHMML

HIZ 2 W, WA FE RO AL SR IRk ERIR 5 d Ja, THIRZRIEIF G, DI A THG ] 2

®2 TRAMEKBHAAEGHNELTERH FAGELABESHXM

Table 2 Effect of different plant growth regulators combinations on production of leaf callus of Th. mandschuricus

6-BA/ (mg- L") 2,4-D/ NAA/ SMHIEHL |UETE% IICEI%
(mg-L™" (mg-L™M) Number of explants Callus formation rate Differentiation rate
0 0 0 50 Oh 0
0.3 0 0.3 50 99.67 + 0.58 ab 0
0.5 0 0.5 50 99.67 +0.58 ab 0
1.0 0 1.0 50 99.67 +0.58 ab 0
0 0.5 0.3 50 76.00 +2.00 f 0
0.3 0.5 0 50 97.67+0.58 ¢ 0
0.5 0.5 1.0 50 98.00 + 0 be 0
1.0 0.5 0.5 50 100.00+0 a 0
0 1.0 0.5 50 96.00 +2.00 d 0
0.3 1.0 1.0 50 90.00+1.00 e 0
0.5 1.0 0 50 100.00+0 a 0
1.0 1.0 0.3 50 99.67 +0.58 ab 0
0 2.0 1.0 50 58.67+0.58 ¢ 0
0.3 2.0 0.5 50 99.67 + 0.58 ab 0
0.5 2.0 0.3 50 99.67 + 0.58 ab 0
1.0 2.0 0 50 99.67 +0.58 ab 0
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Ko Hi5 10~ 15 d I, KZEAEH PR 2510~ R @A A28, 30 d Ja BRANES InAE A A6 A 755 77
(f) MS B 3R5E40, HAb BT A Al PR 4. b @is SR, (X 100%), H KA,

RN OGRS (B, 2)o MS+6-BA1.0mg- L' +24-D0.5mg L' +NAAOSmg- L', %
S R ALY E N EE S (1) MS +6-BA (0.1, 0.5, 1.0, 2.0) mg-L'+IBAO0.1 mg-L"+
GA; (0.05, 0.1, 0.5) mg-L"; (2) MS+6-BA (0.1, 0.5, 1.0) mg-L'+GA3;0.05mg-L"; (3)
MS + 6-BA 0.1 mg - L'+ GA; 0.1 mg - LT A& R E, 40 d )5, 7EREA4A B iidis

BUTEIL S, (HAR WML (KR, 3). 24 6-BAWKIE N 0.1 mg- L', GA; %4 0.05mg - L', IBA
WIEH 0.1 mg - LI, R A LR . T, AAb T R A LUE S A
XL HEI o

BRRGERA: 1. A EEG SR E S, 2. M HSHAGAL: 3. A @GALUEEAR ML 4. ZRFSHAGAR: 5. XBEY
HIMA GA; 5 HHBURPR A28 6. ZB@MALUME A E S, 7. FHERRBEIETR: 8. WM B (L L 9. FRAR AR,
10. FRAEBTRIAR: 100 M0, 12, PR AR .

Explanation of plates: 1. The axillary buds of Th. mandschuricus can directly germination; 2. Callus from leaves explants; 3. Leaf callus can
proliferate but cannot differentiate; 4. Callus from leaves explants stem section; 5. Callus changes to needling after adding GA3; 6. Regeneration of
adventitious buds; 7. Multiplication of plants; 8. Vitrified buds from proliferation seedlings; 9. Rooting of planets; 10. Root of planets; 11. Hardening
of plantlet; 12. Survived in vitro plantlets.

24 EBEAGHAFSRATFHS K

EBAEA R AR5 @ A 205 2R R AR LR IR 10 ~ 15 d NJFLR 7 R @ A28 Rt
TR LB LA 5 P A A2, (H A AL4 9 MS + 6-BA0.5mg - L' +2,4-D 1.0 mg - L i 7=
AL G, KRB (BRR, 4,



6 31 T B RILAREFARHAERRNE 1189

FERZHOE TR R b, RIACH BE LB AGA LR W, HATE L3 IBA IR IR 8
EIH AP IR ASA 3k, Hh7E 6-BA (0.1 ~1.0) mg- L'+ GA; (0.1~0.5) mg- L' {50k
iRt b, ZBRAGAR @M, SRR SN 32.67% (K 3 KER, 5. 6). A
FHRATIGE . AR, R AT LATS B P AR R AR

£3 FREEKESHAANEITESZRAGEAS LHERN

Table 3 Effect of growth regulator combinations on adventitious bud differentiation from the stem callus of Th. mandschuricus

INAY 2Z )0,
6-BA/ IBA/ GA; / I % 6-BA/ IBA/ GA; / I %

Differentiati
(mg-L™M) (mg-L™M (mg-L™) HHerentiahion (mg-L™" (mg-L™) (mg-L™" Differentiation ratio

ratio

0.1 0.1 0.05 0 0.1 0.1 0.05 0

0.5 0.1 0.05 0 2.0 0.1 0.5 0

1.0 0.1 0.05 0 0.1 0.05 0

2.0 0.1 0.05 0 0.5 0.05 0

0.1 0.1 0.1 0 1.0 0.05 0

0.5 0.1 0.1 0 0.1 0.1 12.00+£3.00d
1.0 0.1 0.1 0 0.5 0.1 3267+252a
2.0 0.1 0.1 0 1.0 0.1 22.00+1.00b
0.1 0.1 0.5 0 0.1 0.5 7.00+1.00 ¢
0.5 0.1 0.5 0 0.5 0.5 16.00£1.00 ¢
1.0 0.1 0.5 0 1.0 0.5 9.67 £ 0.58 de

» A
3 whe

AWFFEH, fEMS 873t I, RAbE BAE BN T DU Sk MS H{UIN 6-BA, 2%
BCMZE 10 d FFAGHGTE: N 6-BA I NAA, H I A 10 5 28K e W) b RO B 384 5 HL3 43 LE IR
WA XSRS (2009) XJHRBEE A (Th. vulgaris) & 2F 115 S A ML 4.

Mendes 25 (1999) DIFLF [ L7 (Th. mastichina L.) ZEE AR, MS MIEAREFEIE, WK
0.1 mg- L"BAP A THF T AR, 1 mg- L'NAA AR TR AWT50H 406171 LB 1 et
BAGEEE IR 3 MS + 6-BA0.5mg - L'+ NAAO.1mg-L"', MS+IBAO0.5mg-L", MGHMFHN 36.43,
X TYP4 (2004) WHARBEE LA (Th. vulgaris L.) BR324 B8 (540 4.24, e T #i%%
(2010) XHHRBE T A (Th. vulgaris) 44H 5.97 f5ORF5T, B A A SRAT R T ] G5 AR [ R AN
AR A KA G IAh, RS S EIR . I S = .

R LB EOGALET T, WA EGGALETFRER 100%, HAEH G0 AR s
B HL5 FEWHE CFAE 55, 1999), 11 (DR ADEHkg, 2005) s
LRI G, FC R AT B8 DR A 07 B R 1 B oy 2 B840 3 B30 A TR A

RIbH B HFEBR A AL N S/ MS +6-BA1.0mg - L' +2,4-D0.5mg- L' + NAAO.5 mg - L™
I B LB i, KT, 75 MS +6-BA (0.1~1.0) mg-L'+GA; (0.1~0.5) mg-L",
BRGSO 2E, MR L 33%. X AER T B R A A A A AN i S AT AT
AW IR T @i A SUMEIAE 2, (HO R RIR R, A5 il D ILa Bt — Dt is
FREEIEL )T, PEma e,
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