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Main influential factors for efficient plant regeneration
system established from leaf-disc of Pogostemon cablin

MO Xiao-Lu'"s OUYANG Pu-Yue’, ZENG Qing-Qian' » HUANG Shan-Shan'
( 1. Guangdong Research Institute of Traditional Chinese Medicine , Guangzhou 510520, China;
2. Guangdong Food and Drug Vocational College , Guangzhou 510520, China )

Abstract: Pogostemon cablin syn. P. patchouli ,is a perennial bushy herb introduced from Southeast Asia and has
been extensively cultivated in South China, for both utilization in pharmaceutical and perfume industry. Patchouli cul-
tivated in different regions has diverse morphological characteristics and essential oil constituents, which infect its
therapeutic properties directly. It is necessary to established a cultivar with high quality of essential oil. This study
aims to establish an efficient system of plant regeneration from the leaf-disc of Pogostemon cablin. The leaves of in
vitro patchouli seedlings were used as materials. The effects of donor plant’s age,leaf position and the concentration
of plant growth substances used single or combined on plant regeneration of P. cablin were studied. The results
showed that low concentration’s benzylaminopurine (BA) combined with naphthaleneacetic acid(NAA) induced the
high frequency of prolific adventitious shoots regeneration directly from leaf with less or without callus,the age of do-
nor plant and position of leafl on stem both effected the frequency of shoot regeneration and the mean number of

shoots. The high efficient plant regeneration system was established from leaf disc explants prepared from the leaves
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of the second nodes of thirty-day old-in wvitro plant. The culture medium for the prolific shoot inducing was MS cul-

ture medium supplemented with 0.1 mg * L' NAA and 0.5 mg * L' BA. The regeneration frequency was 100% and

the maximum mean number of shoot per leaf disc was 96.5. Regenerated shoots were elongated and rooted on the half

strength MS medium with 0.5 mg * L'GA, and 0.1 mg * L' NAA. The rooting frequency was 100%. The plantlets

with well-developed roots were successfully acclimatized in the greenhouse,and planted in the field with a survival

rate of 96%. The established plant regeration system from leaf-disc of P. cablin would lay foundation for the gene

transformation of P. cablin and its fast breeding for good cultivars.

Key words: Pogostemon cablin ; leaf-disc; plant regeneration
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Table 1 Effects of plant growth substances on callus induction and plant regeneration of Pogostemon cablin

RigRd R R Bk WA RRERIR  AEFRENR
45 Plant growth substances — MIHAIEIM A4 LT AR KORZS Callus induction Shoot regeneration
No. of and their concentrations Color of calli Status and quality of calli frequency frequency
medium (mg -+ L") (¢Z9) (¢7)
A 2,4-D0.05+KT 0.5 WA o ) ACREE L AR AR 5 00 B 1 I A, A R R R 96 0
Yellow Fragile appearance, compact heart; callus cover
whole leaf disc
B 2.4-D0.2+KT0.5 HHM AR 5 A TE I 2330 2% A 84 0
Yellow-white  Fragile; callus formed in leaf disc edge
C  2.,4D0.2+BA0.S SRl B A R 5 T A A R AR 96 0
White Fragile and wet; callus cover whole leaf disc
D NAA 3.0+KT 2.0 HHA B s 7E M S G AL D 54 0
Yellow-white  Fragile;a little callus formed in leaf disc edge
E  NAA20+BAOS pyEful T IORLR 5 W 830 2% A I D s AN SE R 56 0

Yellow-white  Granular appearance; a little callus formed in
leaf disc edge.with adventitious bud
F NAA 1.0+BA 0.5 wWHE TURLAR (BB AT D R SE 2 70 28
Yellow-white  Granular and compact; with a few
adventitious bud

G NAA0.5+BA 0.5 g B Ak D A E 2 72 66
Yellow Compact;a little calli, with adventitious buds.
H NAA 0.1+BA 0.5 e dul TR D& R AN E 2 24 94
Yellow-green A little wet calli, with large amount of adventi-
tious buds
1 BA 0.5 W AR A4 0 84
Yellow No callus formed
] NAA 0.1+BA 1.0 KA BORE B A DN E 12 23
Grey Hard and compact; with a few adventitious buds

B AR KT AL U Y ORAR R PR AE A RE IR AL 5 HUBE SR BIEIR 15 d DTSRG 414 BUE C B9k
HE BRI 30 d WM ALY C 78 F EF SR AE 1SR 30 d MM LAY D 7E G B JRJk LG F 30 d WM SR ZY; K. 76 E gk
EXEFR 30 d M A H LU AR E S B H B R LR SR 30 d M B B RREZE s Gl fE T EE IR AR BIESR 40 d M AR SERE .

Fig. 1 Effects of plant growth substances on callus induction and plant regeneration of Pogostemon cablin  A. fifteen-day-old callus
in medium H; B. Thirty-day-old callus in medium C; C. Thirty-day-old callus in medium F; D. Thirty-day-old callus in medium G; E. Thirty-day-old cal-
lus and adventitious buds in medium E; F. adventitious shoots from Thirty-day-old leaf disc in medium H; G. Adventitious shoots from Forty-day-old leaf

disc in medium L.

sz R DLRAREE IR 15~50 d )R/ LW DCLOREEEFR 21 R BRI 7 45,5411
2R L5 2~4 Xt R OB SAMEAR TE TR AR T OIS E 2 A B I R A I AR R R E 2R
5mm X5 mm K/NEH&E, % T 0.1 mg- L' L [F] 2.2 D5 WA I RS A 2 B R R R A
NAA F10.5 mg+ L'BA By MS 85923 |, F (26 + BSF 34 28, SR ] SPSS(17.0) 84 #E 47 50 4R 58



718 I -

35 4
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JEARE 5 AE R MS MR RE IR 3L 1 K4 2 R
WEHEFS B 10 £5 1 MS WARKE #2381 K, Z )5 H s
K4 JHIE B AR I TR AR
FEAR TG R = B8 ok K H 0 Wk B0/ B AR 10 R 1 bR
< 100%

2 HER54H

2.1 MYERKYRMTEFHERG AR K
HERBERNF I

A-J B FREE E)TEE N AR RS 15
KA T EA, o A FC 4K 4 & B
1) /0 g 48 TR B A 6 0 A4 A U G
F.G ™ H A8 #8ih b b @ g g, 2
LN E A AR (E 1A LD A ] AR o
AR AL L T LA D TR LA 15 41 SUEAR TR AE 4k 5 30
d i A FITC 2 i 40 40 ST %, KR 43 A 4 A AR
16 2 em LA E(E 1:B),F M G 20258 i i A 45 41
ZUZEF R L, 20 B R TE R A R R D B AN
EZFHH (E 1.C.D) L E M R ih4a L&
SRR A, IR A AN 2 2R (B 1. E) o H d1nt 4
A W/ 5 A AL 280 o 5 R A o A 1 O o 2
B (B 1B 1At 80P R WA e 2101k,
T2 7E I i 2 Akt K A g 2 (B 1.G) s H A
I 41 B A JE 25 A AR R R AR vy, B T 21 5 i i P A
MAEFRER L. N 1I5~25 M HAEFEKBTA
BT H Al h A BN B SR ST
A REAENAE PR R R Z A 120 ML BT A
U080 f A AR 2 i B A e . S At
HAF AR ILE 1,

22 SMEGEKRMESHEMM R CEN T EEN
BAEFHLHNZN

AR B A A 0 43 S e Fp T 10 L B 3
AL 3R 2 B0 R 30 AR RS SR R B A R
S5 R AR N AR B RL I ) 7S B B 3R )
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Table 2 Effects of age of donor plant and leaf position on

adventitious shoot proliferation of Pogostemon cablin

T A
A oM g, B
i H AT T S (o
Item Leaf position on the node plan
of plant (from shoot apex) 15 30 50
N8 B A A %27 23.3 100 46.7
Regeneration The 2nd node
frequency (%) 55 34y 36.7 933 50
The 3rd node
B4 40 53.3  16.7
The 4th node
A E 2 E A 1.7+ 96,5+ 6.3+
B R/ The 2nd node 0.36Bc 1.26Aa 0.78Ab
y UL 53 3.44 645+ 527+
ean number The 3rd node 0.83Ab 1.55Ba 0.91Ab
of shoot / P . 4 5t
Leal-disc * B4 4.5+ 226 1.13%

The 4th node 0.37Ab 0.64Ca 0.46Bc

Heox KR Ry 30 AN BT B 4 AR iR L R AR R R [ 8 v 45 4l

B i 2 57 0 3 (P <<0.01) /NG B R [6) 360 [ 47 v 45 28 008 1 22 53
3 (P<<0.0D)

Note: Data shown are mean values = standard errors from measurements of

30 leaf discs. In columns.different capitals indicate significant differences(P <C
0.01) between leaf positions, lowercases indicate significant differences (P <C

0.01) between ages of donor plants.

23ITETEEEANTEERERIES

W BE A R = AR 2 em B O AR T
B BT MA Y A K Y I 25 B R v BE R 44 15
d. AR TP R4 AR L 35 d Go A AR R % Pk
RO AR LR 3,18 2, G5 RER . ER LR
WTEWRM T 0.5 mg+ L' GA, 1 0.1 mg+ L' IBA,
NAA 9 1/2 MS Bi5# 3 b i E R 235 5] 100% , B
PR T AR B BB TE 10 4500 b FE R TR As ) A
KYm i 1/2 MS #5353 b i 4 R R L g ik 2
96.7 % AR RRAE MR B B, O 3~5 S, B
AN 0.5 mg ¢ L' GA, ek 22 A K, 3
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Table 3 Effects of plant growth substance on
the root inducing of Pogostemon cablin

WYY B MM AERE PR

Plant growth substances Frequency of Mean height of

and their concentrations rooting regenerated seedling
(mg+ L") %) (cm)
GA,; 0.5+1BA 0.1 100 3.2
GA; 0.5-+NAA 0.1 100 3.8
GA;0.5 93 2.8
— 96.7 2.3

B2 AAREE IR (A Bk 3% 35 d JG (B ) #E
Fig. 2 Root induction of Pogostemon cablin in the
beginning (A) and after 35-day culture (B)

fin 0.5 mg« L' GA; f1 0.1 mg « L' NAA ) 1/2
MS $5 35 HE 0% ) 28 A i e i S A AR B IR
2.4 BEERBR AR

KA H Sk RS0 B WK AT R IR
FH I 3 AL 300 MROME L 7E B B R R i
B, A 12 BRETARBE TS . S5 K TE B 3Bk
R R T O RITY; i N = e N R 7 S AN
SPUREAR A R R FE T, 8 o] B IR 25 0 i 5 I 3
H96% L Wi EiA 15 em, SMENECBAERHEN
FE A BTG R IE 100% (1 3)

3 Wik 54Ei

R AR TR Y R BA BEf2 2548 W 40 M 73 32 7

B 3 4 RO MBRERKH 3 EE
B A A M AR (B

Fig. 3 Regenerated plantlet of Pogostemon cablin planted

in greenhouse for 4 weeks (A) and in field for 3 weeks (B)

S AERM Y B AR R T N T A
LT H S M E G 5% . fEARIFSE 10 4
WP ERINT BA BRGS0 A
— & WA E oAb A fE ABL.C H LK EF 4
Rk IR @i e 5 % 804 0.5 mg » L'
BA W3 53R 20~30 d, A R E L. HEE
L&A BA MR 33 b, o 85 A R AR o0 Ak 0 AS 5 2F
B, 7EAl3F (Tomas, 2007) . 4 7 (Kantia et
al.,2002) LA K7™ K il Al 4 5 3 ff (Phatak ez al.,
2002) F1% #] (Dode et al.,2003) 25 Hi ¥y B 1K 15 3%
LZE S BA MR SR AR I NAA #RBE 42 iF nt S
MR AN E ZE k. AR5 ECF.G H fil ] 455 57
%A NAA Ml BA B LGN ER BA 5
NAA FLA Bt & 8 A2 2F R4, £ % BA
0.5 mg e« LA NAA 0.1 mg « L) MS 355 F,
M0 A E 3 &K 4 FRik 100%, Sugimura et al.
(2005) 8 $2 = 55 R 3 b 1) NAA YR S BRAL) 48
B W ZE AR %, T BA WL (1.6 mg « L)W
THA E ZF M BCE . ABESR T, AR E ) NAA
(0.1 mg+ L") 5 BA0.5 mg » LS, GBS i
1R B I BN E 2R S R T NAA ik 2
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H W 35 %

1.0~2.0 mg « LI, W62 3 it 450 69 58 43 Ak JE 1
4, 5 Sugimura et al.(2005) B 97 45 5 —24,

AT R A PR R A A R I L R AR —
Jetk S, REBR A AT DU G S E R A iR
S B R AR (BT HLD RS AR E
CGFEiD 2 SR R T e ik, Wk
HRIE B T FE A B A K 3R ST ORAR o3 A R A AR
W EERRE AR SR, B LT A 2R B
Fe AR A U R = Ak SR Ak BB A il
FIAE Bf B4 (Misra, 1996 ; Sugimura et al. ,2005),
BHIRMSE KA e S E K R, R E
e IR IR R b, O RE AR 15 J5UAE W) 1 gt A
R M o R S 280k 781 403 20 240 A 1 B B, 14 A
MR SR LR /N, AR 7E H A K 5
ey P AT A R AR 2 R e R A
AR R b A D R A 2 AU L R R
PR R Y S IR R

FEW) o B & AR SR 0 & & i 1A A0 iy ik
AFREA HIE LR, AU MEEREN], )&
T 1 B I A R A AR AOIR S GRRAL) Xof I 3k 1) AN 5 25
A RE I HRA W R, AR AR % I (] R Bl K
o HR 2 B 22 T 1 B P BN E 2 AR R
1717 [7] — ESf S AEL R o &) B R 19 o 2 1 AR 38 LA
K AT B AN TE 2B B B I e, X
A BE 2 P A &0y RS B0 B 1 S b g AR O Y R B
B, A FRATHE S B8 2 79 B S0 AR 2R
WEEE B A /D T T A ) AH RS S DR O A T 5 28 A
AT B 3 A A A0 VR ) 3 AR L R L AR
JW B B AR R A SR A ] T AR B AR T o A
R, AT L i G 22 A0 S Y5 A R A i O 1 Al B 1 A
{8 WY Sk 2 A 290 i R T i 4 it DR B A ) S A I
B — L AT

T A TR A BT RE A R R ASOR R A
RREDIECHE SR 30 d M) EH/F LW M M AT
55 2 XF R IT iy S AME AR, FE S 0.1 mg - LY
NAA F1 0.5 mg « L' BA (i) MS K33 15537 30 d
(W35 BAE F UK FHH 2 16h OGIR/8h R IE
B PR AL R AL BRI 35 dL 2R E R
BT B ARG H8 3k 96 %0,
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