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Abstract Vera Lavender (Lavandula vera) leaves as explants were used in present study to optimize the concentrations of plant
growth regulator for exploring lavender callus induction, differentiation medium, as well as the culture media for adventitious buds
and rooting. Results showed that MS medium supplemented with 2,4-D 2 mg/L plus KT 0.5 mg/L was the optimal medium for the
callus induction (100%) after seven days culturing; callus regenerated adventitious buds in MS medium containing 6-BA 1.5 mg/L,
KT 0.5 mg/L and NAA 0.5 mg/L had achieved with 85% regeneration frequencies; 6-BA 0.5 mg/L and NAA 0.5 mg/L facilitated to
propagation and growth of adventitious buds with more than 500% proliferation rate; MS medium without any plant growth regulator
had good effect for inducing rooting with 82% rooting rate. MS media described as above were added agar 7 g/L and sucrose 30 g/L,
and adjust pH to 5.8 used in this research.

Keywords Lavender (Lavandula vera); Leaf explants; Callus induction; Regeneration

HRiss J S 51 BRI A 2 B, RIBent 34K %o (Lavandula

M JE (Lavandula L), 40 T KPUVERES,  angustifolia Mill). SCRRE FE A L, 158 i3 4 AL
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P # A< #E (Lavandula pinnat) . -3 4% #5(Lavandula
dentate) F1357 58 # 4% % (Lavandula vera), 75 1] 3% %y
“HiRr A A BRI (U RS, 2007, T A AE

WS SRS, BB BORSCIR I i, pp.312-314;

FRME, F4w, 2008, HEF ALY, BB,
pp.218-221).

AR A A RO R B, A T HE R
MR (E S, BEREYR), Kotz Hg),
W TEZ . &, g, ot Tk, JCHAE
25 FH 77 T BE AT 9T SRR, XAl R ST O BN TS
(Al-Amier et al., 1999). 7E & PRBHRIRIT T, HA
LA . PLEEE . BURIIMER, IERTiE RN A
el TOBAERIT AT, BAEE. 2.
ZZ AR I 77 144F FH (Cavanagh and Wilkinson, 2002) .

AR, AN T O ST R I PR 7T
Denner £ Hh B AR BLSEEUIBR 115 G097 00k, IE xR

TR ROAE A ek A iR B 4 45 I (Denner,

2009); Vakilian A 50 AR I, 8 A HORG O 7=
W LIRS A A BT 8 Rl — S AT AR
WHZIAL, BA MR, JoE. & 51T 2 (Vakilian
et al., 2011; Jones, 2011); Altaei DLS256 % 1A i
T RN G, T A R ok AN 22 R R A X e
4524, WSS R N A ERE O B A B
J7 2 (Altaei, 2012). 74k, HEAKFIRIYITSEE
BLI AR B 2P AE AT — 2K 1% 7 R (Georgiev et al.,
2009), AP 2 WA b b 25 R AH
PN, WP A L R R ek SR S RS 4R R AT
B A A A 1 525 (Lee et al., 2008). [KIt, A
R BRI R e R AR I
J7 % (Kovacheva et al., 2006) .

R HE AT (L vera)fi & =&, a8
MBI EAR R, ke, EEMHIR, RE
o, ARRA WAL 75 7 (http://baike.baidu.com/view/
1445818.htm), tH2HEEMEIFEY . KT EAWL
it RAETIRE. ZiH TR SR IhRES, HAER
R, HIEEORREELTFIKGI., 25
BB RAR 075 B AR, AMURBRERT o —Fh 2 4 A i
FE. M RAETE, (RIS B P K T AR A ki
NG (PRI R 2%, 2008, kil iE 35 A4 51 25 ok
B 2 RHEIR, 8: 188). HT, PR L IFLEN
— Pl 55 R, WvEE . HACRA “fese”
ARG E FFHEMIARS, BERG KR . B
HMEA LA R E @A . 5 RS, B
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Ah, ERT D AR BRI T T1E. . &M
TR LC & S (RN, 2005, AEARME I HE
HY), 4 HEHY, 6:11-13). T RAE E N A K
FAP I B AR RO AR, M T I i B AR
B O PR AL 5 A R 3 R Ui el (b o
A FE ) o

b AR IR LT AN, HFRREW
5 RN, LT NE BN A AR
RIBWEZERNZE. HATERERENEREH A
1. M8, BEAGHK, HTEKERRIER
YT A T R R AP R, B R AR S
. 2. ToPESETE, SR WOR B R R IR R 2%
ITHHE SR B R B S, SRR A S 2,
M H AT G 28 5 A, ke 5 IR = (LA &%
2009; TAEEESE, 2010). MUk, SRA B ARERE (VPR
4%, 2005), ATEACRFFIL R S Am i Atk o 10 ASHE 7T
DLFEAC B o AN A . PR T SR 28 A .28
IR RESMER, A RE A 3 A HIE:
1. A]EH K AR ES PO TR PR — B Rl s 2.
AR RR R T B e Al 3y IR AR 7R 5L
E SR, ANFEAR R BV AL SR A R R IEH IR, @
SRR, WUEFRRAT AN S SR SR
WAL, DORMSRRE KT e RIS = =g
ek (Pavlov et al., 2000; 2005; Georgiev et al., 2006).

A, BEWN, EEYEERRETR. RER,
FAR R FRRT, CRAERT, AR M S
AR R FA R LB ERE TGRS & 5 Rk
e A A E AR TR, BRUL B S AR AL, 4
RPN EIE L), IR KAHIAE B

1R 50%
1.1 g AR R BT A 4R

PRl G 4~6d, HHBZITIREM ERY, 7d &
HHAGAIF MR KK I A B R RE @ H
41, 25~30d, EFHIM DA AR B EA S
RHIE, @0 EF 5 2 R R 7R R BT AR K R T 7Rk
AR, Hdt MS+2,4-D 2 mg/L+KT 0.5 mg/L
BRSNS T R, 14 100% (£ 1). FOA
HOEA—FE, FEREGHLS AR IR SO ek
grfhy, TR R B A UL I B A 2

1.2 i BRERGARE L
OHAER BIA R TR E(E 1 A),
7.d JE A SR A RN A AR T O A T R B
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Table 1 Callus induction of L. vera leaves

b 24-D NAA KT PR sME RS

FFE (%)

[ VEE AR S INA

Treatment (mg/L) (mg/L) (mg/L) No. of explants Rate of callus Growth status of calli
induction (%)
1 0.5 0 0.5 60 51 WA R TR, B, kIR
Partially callus induction, dense, pale-yellow
2 1 0 0.5 60 72 WO R TE B, iR, KR
Partially callus induction, loose, pale-yellow
3 2 0 0.5 60 100 IR B, giks, AL AEHEH
Completely callus induction, loose, ivory-white to pale-yellow
4 0 0.5 0.5 60 47 Mot R EGHY, BUE, #HE
Partially callus induction, dense, yellow
5 0 1 0.5 60 62 ot ARG, Bk, R
Partially callus induction, loose, pale-yellow
6 0 2 0.5 60 75 o AR EGHY, ik, KR

Partially callus induction, loose, pale-yellow

FE: 5 AR =H P A SR (- 45E) 20T U A 15 2 4B X 100%

Note: Rate of callus induction equals to percentage of that numbers of leaf explants divide by numbers of calli

3 25~30 d J5, DEFIEM. BHEALEST K
AEFHIFEN, SSAEKA, BEIEHTRR,
HEEEL. — BAKFETRREANES, @HHHA
AT RN, BOEMAEF I 2, B E
FWZ, HOWIREK. AR, MS+NAA
0.5 mg/L+6-BA 0.5 mg/L+KT 0.5 mg/L 4t B A FA4=
WA, IS 85% (3 2), BB L,
PRI TS C FHtR%E, Fik
P A E A 5~10 AN 1 D), DL 85% 1AL
BEETE, FHEGAHLEA 10 MAES, M
100 He i H LA RT FEAE 850 MASRE 2F 5 1A AL EE,
WAL 43 AR A AT 1A 50~75%2 (8] (K 1 B, C),

R 2 YR AR A H LR 7
Table 2 Regeneration of callus of leave explants (L. vera)

A A A A A € 3 (R R A B 8 i &
KA EZF)AAA 1~2 14, LL 75% ) FA ST,
AL R L HE 2 DMERATE, WEM
100 He im0 4 AT FAE 150 AN RO E 3 . H kAl
K, A B TR) G BE IR ORI RN AN R TR R
(85%~75%=) 10% )% 5, 1M /& ((850-150)/150=) 4.7
R 2SR, LASRHE, 207l 150, 850 /M H L
ANE Ry B, HBLE R U R =57 &
AT RE.

1.3 YEh AR E AN € AR
EOAR TR, AR E)E

AbFE NAA(mg/L) 6-BA(mg/L) KT (mg/lL)  HeRhinthd 3% FAESA (%) AN E 2R (JEK)
Treatment No. of the calli  Rate of regeneration (%) Mean of adventitious buds (cm)
1 0.5 0.5 0 50 23 5.1

2 0.5 1 0 50 30 5

3 0.5 15 0 50 32 4.5

4 0.5 2 0 50 75 4.1

5 0.5 0 0.5 50 29 5.2

6 0.5 0 1 50 32 5

7 0.5 0 15 50 40 4.9

8 0.5 0 2 50 56 4.2

9 0.5 0.5 0.5 50 85 5.5

T B AR =R A A 1 AL G Rl 11 41 4K X 100%

Note: Rate of regeneration equals to percentage of that numbers of budding divide by numbers of calli
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B 1 Yehi AR A S L L

H A TR B4 B, C R ITE
50~75% [A FFAEANE ZF, AR @ A AL LA RO E 2
(BATENFEENDE)A 1~2 4 D: & 9 SRR
B BRAEGALMCIAE 2, BHCPA RN E 2 5~10 4
Figure 1 Regeneration of callus of L. vera

Note: A: Regenerated calli of leaves; B, C: Differentiation
frequencies were between 50% to 75%, and there were one to
two available buds (which have the normal stem); D: Treat 9
with 85% regeneration frequency, in which there were five to
ten available buds

RU ] SAE 380, fEPTA KgsE s R,
S T R, SRR ek £ 5D i
LK 2 A)o 3 3 T A AR A 5 S AN T 2
g, RO, AR BRI AR MR A, (A
ROFHED A4 BRI 40 L 24k 3G 5 AR
2T 1 om AN E S (B 2 B). MALEE 7, MS+NAA
0.5 mg/L+6-BA 0.5 mg/L 358 4% # 15 (556%), H.
BB RE, FRMERERX(E2C, D).

1.4 B SEMEER

V5 5N 2F T AR R 88 B ) 8% 97 31k 35 30 kAR 1
Ak, MRBEBZIAEE)E, BAEFENTH
W a FYERESIF (LR 2 D), #iFh T S AR 15
FREE . AWK, 4 MS B IRERRINAGES
AR AE KR, A R 5 e A A
P, MK EHGAE FERRE R — KB FL,
ANTRIEAT A KA 571 MS 15 77 3L 88 1/2MS 1597
FAMREE IR, WAE S EGALUER AR, T
MS 325 i SHPPREER £ . KK,

1308

R 2 AN e RS

WA AEF A R EGAL; B e ERE, B
FREVNDT 1em); C, D ALBE 7 ioAS g ZF ST &,
BIF R

Figure 2 Adventitious buds proliferating in different status
Note: A: Callus on the bottom of adventitious buds; B: More
adventitious buds, but shorter length of the buds; C and D:
Adventitious buds proliferating in treatment seven, which had
the biggest mean length

A

Kl 3 dihr AR ALY

AR A B, BoPIRKESE; B MEKRK, H
TR AR

Figure 3 Rooting induction of plantlet of Lavender (L. vera)
Note: A: Callus between the root and bud, and the mean length
of root was smaller; B: No callus between the root and bud, and
the mean length of root was bigger

2 PHg

A FCEFRE S B S, SUFMEE RS
SRR AT E B A . H R H MR A,
B, REIIL R G B DR Rk R T

SS

S
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Table 3 Proliferation of adventitious buds

A3 NAA (mg/L) 6-BA(mg/L) HFh#E%L

HEEII (%)

REZERN(EEN 2R R A T

Treatment No. of the buds Frequency of Mean of adventitious Callus on the base of the
proliferation (%) buds (cm) adventitious buds ('Yes or No)

1 0.1 0.5 50 110 5.1 SERALN

Yes
2 0.1 1 50 168 4.9 SERAN

Yes
3 0.1 1.5 50 213 4.7 SERAHR, Wik

Yes, and browning of callus
4 0.5 1 50 312 5 SERAHR, Wik

Yes, and browning of callus
5 0.5 1.5 50 298 4.8 SEBAHR, Wik

Yes, and browning of callus
6 0.5 2 50 350 45 SEBAAS, Wik

Yes, and browning of callus
7 0.5 0.5 50 556 5.7 SEBAAS, wik

Yes, and browning of callus
8 1 0.5 50 287 4.8 SEBAAR, wik

Yes, and browning of callus
9 15 0.5 50 125 4.9 LYE SNV

Yes, and much more

T AN =1 B 2 B PR E 40X 100%

Note: Frequency of proliferation equals to percentage of that numbers of proliferated buds divide by numbers of buds

EIITA RN AR BB=, N5 R R
M BE IR AR P T AR A B e S, 9] A Mg
T 20 O B 3 A R A H HT A 7T # S (Paviov et
al., 2000; 2005; Georgiev et al., 2006; 2009; Kovacheva
et al., 2006).

AN HRE S A [ i A AR AR R, (EA
BRI, TEFIWT R FRHEERT B TR AR 0 H AR =42
TR ROAE R, BRep g 5 S5 FAME,
HEEAAS . AR AR DL i A AR AR SR A
A AT . B, WS R &G HR AR
RO IR AR P, B AN RER ROt 2>
WA E D, N —IRHIE K =7 S R A2
ARFER). R, RN AERRR S, RN
AT T BAASYEE R p) @ A, WA R
HMECLRSGE , IXAEHRR M2 TR . PRI AEARL ) A4 1
AR RN, AR AR AR AR
HER AR R AN R DA TR B R A% R )
O, ENEREE R TR AR .

AW TCRIL s YL A AN E A 5 IR Ak v
TR I, B Rk rh g I B, AR
AL ORI FREERIEOE 2A), WM 4.
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A2 A AR A T @ A itk — BB I

3RS
3.1 LMKt

Yrhi AT (L. vera)Zhit . e RS Hd%
G Fh 2 = AR K A 5 S AR R B =
R, FEAREFEHEN MS (Murashige and Skoog, 1962)
LG TRAE, TS INEERE 309, Bili 79, pH N
5.8, UNINAFERR B A K I TFI(NAA, KT, 6-BA);
Ri 2% T 0.1~0.15 kPa S &, 121°C K 20 min
F R ERE/K (A RK R EKE), 75%40,
0.15% 713K

3.2 BRI EARE(L. vera)H i BFHAFE R

Pt 2B KA T 3 B B B, 4 em FE A
FI B RAKFRKMEE 0.5~1h, ] 75%Z F% K% 40 S,
Fl 0.15%7} 7k Ki# 5~7 min, TR LR AKM¥E 3~5
W, TR R B R (B TE B E 4R) K o U R
0.5~0.8 cm A/ EFERY, B59%. TRE(23£2)C,
AEXFIRBE 75~85%, JGHRGRRE 2500 Lx, S HE/HARS
A A 12 h/12 he M 5~7 d TFEWEL - Gr s e
MRS BB HAL A, 5 10 d 4 0ER
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CEMEERIEILER 1).

33 BHEARE(L vera) N EHFFHE SRR

MR K B e AR M TS S5,
FFME K 1.5~2.5 cm? IN, — #8437 JR I 5 8 77 2 E
AT RAIG R 7R, iR ms AR s A
My R RIE KR RMIRE LR, F S HE L
AL, 7d, J5HF 10d MEIEREFR(EK 2). FH
SRS, A FTIRIC R T A E I 1 —
e SCEE A KA B (K 2).

3.4 Yy AR (L. vera) [N 5E 5 KU B L 77

TR IR A AN E 2P IE TG 5E, A BE LA
JURTEREETE . IRPMREEIH . R0k, AR —
TSR AR, I RO S B A 2F e AT
AEZE, & TR T S E0E T AR
BRIGIEAIR, AR FOEICTE 1A g 2 FE 1 — 25k
ARG 3).

A AE LA R AL %k
Table 4 Choice of medium used for rooting of buds

35 HENMBMARE(. vera)NEFAERIEIF R B BHE
PRIE

EFIA R — R B, BT AT AR
FEEE SR 73 28 A, B B0 2~5 em [ L2
BEATAEMREEFR. 156 d EME AL R AREFERN
REZEAR, A RZFREABOAHAE AR, HLAERRARAN
ERIERLA EHHALR, Al Eh R,
FFRAITEMTE WARM WA KGR 4, E3). A
K3 52 %, KEN 3~6 cm i, RIFT4EIF 5%
st U, SN TRJZ B B SR K BLORAIE I A A
B, BTHFREY., 5~7d/5, BHEERSE, 2%
ARG IR, BT R ik PR R
R, DEIIR ) vk, ZHERES ZEREEAY
it Vi » 3% FEARA Tt Vi 1R/ ME AR RS RN ZE 5T, 1/10MS
(AR AINIE N E SRR RERL AR G, T2 R R
i 5~7 d Ja e A BT BRI B, RO SR AR
R 2H BV RRTE

b3 B E )y M ZE AL R LT SEIRRAK(JEK) RS A A 2 1 AR (%)
Treatment Medium formula No. of buds Mean No. of root Mean length of Callus between the root and Rooting rate (%)
root (cm) bud (Yes or No)
1 12 MS 50 2.5 3.4 7 70
No
2 MS 50 3.8 4 7 82
No
3 MS+NAA 0.1 mg/L 50 3.5 35 s 75
Alittle
4 MS+NAA 0.5 mg/L 50 4 3.3 s 73
Alittle
5 MS+NAA1mg/L 50 4 2.5 L2 79
Much

T AR AR =R AN 2 2 B RAR A 32 28 £ X 100%

Note: Rooting rate equals to percentage of that numbers of buds divide by numbers of plantlets

Y& Tk

o R MEAT B 2 A Uy ST B S, 3
(7 58 R S 6 A B L A B SR SCHIRR - R IR £ 2 E AT
MR ES S T &R . R IIBIR R B AR,
RSB BRSO . ARV EE AR B F R B R &SR

e

K FRZ ZEEHE TR R ESTE(ME RS
2011Y441). LTEAARFIRTN R 5% IRSRE R A0 B S
SEUG R PR S (0 H 45 20011BLKF244) 36 [ ¥ Bh. K
2 AP K 2R 2 Bt S0 R O AR BRI R S 56 5 o R EE

A WIFAT VR NP BB O

S 3R
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