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Effecting Factors of Somatic Embryogenesis
and Plant Regeneration in Vetiver

MA Zhen-rong, VYANG Bing-bing, XIA Han-ping’
(South China Botanical Garden, the Chinese Academy of Seiences, Guangzhou 510650, China)

Abstract: Axillary buds and aseptic adventitious buds of vetiver (Vetiveria zizanioides (L.) Nash) were used as
explants to investigate the factors that affected somatic embryogenesis and plant generation. The explants were
cultured on MS medium supplemented with 2,4-dichlorophenoxyacetic acid (2,4-D) or and 6-benzyladenine
(6-BA). The results showed the explants could regenerate via somatic embryogenesis when the medium contained
only 2.4-D without or with little content of 6-BA. Callus induction frequency in different cultivars was
significantly varied, eg: cv. Zomba had highest induction frequency, up to 96.7%, but cv. Malaysia the lowest, less
than 30%, whereas that in cv. Kandy and cv. Sunshine was almost the same. Regeneration ability in embryonic
calli could be maintained for a long time, the regeneration frequency being still over 80%, regardless of subculture
times from 0 to 23. The differentiation ability of embryonic calli was inhibited at temperature of 3-7°C, under
which only 40.5%-50.0% of them could regenerate.

Key words: Vetiveria zizanioides; Embryogenic callus; Somatic embryogenesis; Plant regencration

N Vetiveria zizanioides (L.) Nash 17K 1A% A ERRRYE, FTEE B R, EE 5
A A ETR I RS R KR, LR T 6 BT i S A SRR TR R BUB R A7 T
SORRITGR e EA R S A RUNE . R TR i, B ARG i T e e
A TR PR FY. AT AR K R R BB A AR DA IR A R AL SR S B AR

W B8 2005-06-27  EESERAR:2005-11-2)
ESTH .5 HREFE LS D H (30370233) ¢ £ Wallace S [HAE 42 T E)
* @ik & Corresponding author


http://www.cqvip.com

56 et WD 4R

W14 %

7R R RAT R ig A

POARE IR R A LR M B, 2 o R AT AR
PR B BUSR s (R ARG A AL B R B SR I
HRFALB R —, JF AR IER PSR A g
1289, T SRR AR IR R R AR, BAT
X 7 A A0 MR R B A A 4 A SR AT T
GO, A0 T BRI R e SRR A A P A A Ak
TR, AT MR R RS

1 FPRERUT A

HE FHIREL Vetiveria zizanioides (L.) Nash
HY B o B RL b 4 e A A [ P B b S Kt .
A1 #4 %} £L 4% Kandy, Karnataka, Malaysia, Sunshine,
Randy, Zomba 525 MR EL 5\ b . BSAAES 77 % F R 4h
ERZ N SV cF v o 4 B A (U s 3 A Y e R B T
RFT=EMEEAC S LIRS AME AR, T1HL
TR, R 25, A WA T, R B
(70% £, 8% 2 min + 20% KA BRHH 10 min + 0.1% 71
7K 20 min) J, FOHT AT B R S R el 30 5 R B
o CATCHA i FARSME RN, TR R A4 AN
S 4 MARER PICH H A BRI SRR AL b

BEAb, AR A 0 AL AN G PR AN AT 44 A %
FEWIE R AL B, 76T A R AL L IR 28 o4 A4 e
SR RN S I DT AR, DU S0k 40 i
g 5k

iEFE D MSUSEFRECH AR R, 5
P R AR M 5.0 mg L' BAP 1 0.2 mg L' IBA;
A7 4L AR AU BB I0 2.0 mg L 2,4-D,
LA R S TR Bl 240 35 At A 380775 0 5 ek P2 B A
0.1 mg L' KT,2.0 mg L' 6-BA I 2.0 mg L NAA.
] A EE 7R 2 A 5 8.0%, pH fE 4 5.85,

AMFEME ORI A A SN B
FrHE P H IR TR - KR (30 D 2 W)
H, REHABYIRER IRV, BEN 8
pwm, H Ehrich ARG, B G4 RME 0
A

R R ER L5 MAMRLAR L 5
ROIELURL FE 2-3 FB0], a2
BRI LIRS e B . AR H 4k
A&, GRAC IR — AL, 28 n AR i
G 5 SO A “on” o D0 “4-237 Ko 4 S5 RD
(Karnataka) 48145 23 18,

Wk B 40 20 AT AR 5 ) i 4 4.

PR B AR R G 82, BN PO IR &5 W F 1D e v
(B3R T w8 43 T, A Z (AR BST . BT WLEE,
HBREA R, A E R, 325w AT
MRS 28 o 1 AR P 7 2L 20K B A R ROIR, MK
FEHRS, 2 AN, HMEEAC.

HENES L . BEMEHE HEMHR
HBRHBRR U ERE L, AR A 120 4!
(12001x) GRER 25:2°C T 5535, THEMBRIE R
Ja MR E DL 2 Aat], R R KIS
WK FERE KR 20 cm 247, MBI R, ¥
Ve MR RFIRIE . B0rE T LR A AR - PR

2 EBLRIHE

2.1 kRARRR M R AR KRR L 12

AR LTI 1S e B R P B AR B A R 0T
Bl BRI R . kAR )R,
AT LA WL VT 2 SRR RS (AR 1 AD o 2 R A 48
UL B IR o A M AT IR IR (AR 1: B) o EFR
RO R TE A LA A M. ER 1B
A NN IRTE I, AR B —> R 140
Gy BN SR  FUR RO R4 B 7 X R
BB F RS B A0 O 20 LA s T A ORI 0 AL,
Frit WA e A S A L AR IR 4 A
TERASN S A a], T LLP= AR 0 4 (1) 4R T B 48
TR (R T:C) , HEIRE WA FRERT (&
ARLDY . MEIRR I D & 2], HREFARIERS £
of ALY B (R G S A, AEREUNIRNES Ry R, A
TR (I 4538 Cop) S HEARES (er) RJE A (se) 4
13, 3 ) AL £ — S5 BRI R (v) 8
FURAR 5 0 b 2 18] WEZF B RAR SN JE Fr R TR Y
R TR AR TU A 40 e — A o0 B RO IR A 1K) o
F A AW R, BB AR DR T
g SE BRI AR BT AA A IR

2.2 MR R S &

BLMS B A h AR TR, Wit T 6 AN
AR RN A4 S AT L A B TR A, 2 BT R
FhHESRY) GRETE G H SR EE AR E #) (EiF S
g M TR G LUV 8655 S R P A P 2 SR

M1 F il 5 R REAN M I 2,4-D, LR 6-BA
()& B 0.5 402 1.0 mg LY, R 353y % A7 45



http://www.cqvip.com

81

THAER A S0 T AR R R B R A LR 7 A R R AT R

57

R1EKENAMIPENTRAR L FREFEEQGAREMEOR N

Table 1 Effects of growth regulators on induction frequency of embryogenic calli of vetiver

2,4-D 6-BA BEFEI AR HE Rt A FEE A 197 H AR 1 o A
(mgL™) mg1. Cultures No. of cultures No. of E-calli Induction frequency (%)
0 0.5 C 90 0 0
B 72 0 0
0 1.0 C 93 0 0
B 64 0 0
0.5 0 C 90 87 96.7
B 70 0 0
1.0 0.5 C 97 83 85.6
B 71 60 77.9
2.0 1.0 C 90 72 80.0
B 78 30 38.5
4.0 2.0 C 92 50 54.3
B %0 34 378

C= FF 4 A 840 Non-embryogenic callus; B= JEW A~ ZF Aseptic adventitious buds; E-calli= {1 R {545 43

Embryogenic callus

MR =4, 24 2,4-D S EEE 40 mg L' i,
45 8% AR R AR A LA 62.2% Tl A 2 I A B
FSH AU KT, TR R AL S, TR
24D WEMY, LREESH 6-BA HWHR
A, HHESHEU 24D T BN
0.5 mg L' H A F 6-BA B BE (96.7%) . {HIHE
BRA, £E24-DHEEN0.5mg L' HA® 6-BA
MEN T, TEAEFARES BT RmHL.
W FLEAE TN, BREFENBERLLZEL
(2,4-D) : 0.5 (6-BA) , B S HUE N 77.9%, i) H i
TR B B R AT =R AT

Mucciarelli ZF®xF AR B LA & Liu P F &
( Leymus chinensis) B R B, 2,4-D FIH BN #
HALE A RH BN, AR RS
FREE AR, S AT R 55 5
2,4-D 1 6-BA RN K T, 2,4-D tHH R 0N .
MEHFEFRET 24D MAEH O EHMRTHE
B, AME R CBRZEER 8 26 ) AT 40 el Ak 4l M B it &
AR AR, X 4 R R R A
HIFE R Vasil SFU0N IS EK S (Pennisetum americanum)
g FUBE G R TP R B £E R EA - -3

23N RMHEERGARTRAENESR

AT ARAS [ R (7 A A (K A R A 2 I
SRR 5 AR IR &AL R WA T 5 AN
Fobn e My 0T SR 1) A A AL SR

MFE 2 &, FEREARF S5 HN S
SHERANTER BEE (IR 2 DR R A
MM FMAEREEN (WX 2 PFREAE
P& Sh ) % PR KA E] 96.7% (Zomba) ;
H Wk R 83.5% ( Karnataka); T & 1% A9 A % 30%
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LE) . 7RSSR PUsE], il A% S HER
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B, 4RI T HHR .

R2EBEREFARMOGALTRAENER

Table 2 Callus induction frequency of vetiver cultivars

it SMEIRE B ERRE TR
Cultivars No. of explants Induction frequency (%)
Kand‘y 117 71.7b
Karnataka 188 83.5a
Malaysia 102 274c¢
Sunshine 100 69.0b
Zomba 237 96.7a

R AHMHAFEIAM ., Bf 15 d RMEI4R; M LsD
(0.05) 23¥7, [l —F AR AR S E R 5 . Data are means of
two experiments in duplicate, which were obtained after inoculation
for 15 days. Means within column with different letiers are
significant at the P=0.05 (LSD test).


http://www.cqvip.com

58 Py AT R ) R 144

2.4 1% 38 34 4 B B 48 Bk B 4 Y S T

FWE R TR LY, KA SRR &
EWfes, XRREFRFEILT ALK EERSIF
T BEHRT, FEEME AR 4 N b5 R
PUJG, 78 12 h d' D6 (1200 [x) F1 25+2°C FHEF% .
S 7 A B o A AT VR I R R LA 7 T SR R, 46
3 HEAS R AR I IR M Rt AR 8 PE 3-7°C OB HRTE)
B B AN BB IR, FREEIR AT 40 0 A 98 d.90 d.
82d (X3,

FI3IRHE, 4 3-TCHEMHT, HomERna
HAFSHEIET, BH 40.5%-50.0% 1 % &5
M REEERAER . B TS —RATAR NN

RV A SR AR A 1L 1B, AR 2
AR LU RGALRYE L, HE 2 H
PAE. tesbh, ALK FEF D], MR RS
IR A FR (M AR B R AR A O A LR A AU AR K

3-7°C RGN AR BE M A GE LR A
B . XN TR ARSI R T i
R 7R . AR, 22 RARIR AL 22 B iR A5 1Y TR AL A AR
IEF AR E, FRAER A SRR EE MR ? R
AR T RER] 0-3°C, H/ER IR EIIA
TRFF? Zo it IR TR BRA P A 40 i S e 2 A FE 1
S PLURRE ) LI ? R A R T — B E
e

%3 3-TCEEBEAEMFRE Karnataka FERGELBEMENLIT

Table 3 Effects of low temperature (3—-7°C) treatment on regeneration frequency of embryogenic calli of vetiver cv, Kamataka

AR R et B i 4 4R Stk Bt 4% AR AR
Generation Duration (d) No. of E-calli No. of differentiation calli Regeneration frequency (%) Regenerated plantlets
6t 98 84 40.5 78
13t 90 98 50.0 90
16™ 82 280 482 235
E-calli=fE #1411 414K Embryogenic callus
2.5 KRR R B AERE D SR I TR A BE

Wt L N LB R, WA 4
EIFFEH R . R, TR SRR R
PRAHAR D AT T 4 . X ERER RUR MR T N AN RE
3, 5 HAR G EN Sk e B MRRR . B AT
DAL, Mt S SR AR T IR
P4 R R AR T A2 BE 0T LA I fRAFI B T A A
FAR AR X AR . B LF R G R
7R WNRZIARIEFRH (BERR“0 407D 214848 23 1R
(¥ - ANEEAR B R R LR, 78 AR R AR I A 1
HARF Rif. R 4 BoREs 4 AW ERIENE & U4

Y 5 JE AR VE S, KRR R 2 R0 SN AL A
U R AR R S I T T R B Lu T ERAG
(K (ORI A 4 LR i AL R 0 AR TS A
i A S A R W A SRR R A R G AR AP
(LA TR, e AR %) TR AR 4
SR ULTT B B IR R B R RR AR AR R A BHE (A
FKAE) L AR AR o P A AR A AR AR A T PR R AR
12 (1) 128 {2k 7% 1 LI 44 e AL 25 0 THD BT 50, B2+ 40

M4 SR MEFRHE Randy FEER EQFETRNY M

Table 4 Effects of subculture duration on regeneration frequency of embryogenic calli of vetiver cv. Randy

HEACHETR I 8] Wt 2 4R AR A AR B A
Subculture duration (Month) No. of E-calli No. of regeneration E-calli Regeneration frequency (%)
18 400 368 ) 92.00
20 550 509 92.55
22 6350 557 85.69
24 750 612 81.60

BRI LR R AN FT IR 8E1] Data were collected every menths in the last six months; E-calli= M4 &t

fj#0#% Embryogenic callus

S R T A
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A QT AHARHY), W IR S (s); x100

B. S5 4L A F R AU N ERFE A 100

C. BRFENE 5 R R B o 4 7= A WA RN R F 25 4 18 100

D. 3 B i1 W SE 8 (cp) AR Wi(er)  J& F (so) A B I e 4 PR AR Y
515 R Z MK%ERAR(v); x100

E. B IR LI 41 BFE A x40

F, G. R 770 FOMEFRAE 23 K AEHRENGES:
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Explanation of plate

Plate I:

A. Longitudinal section of embryonic callus, showing the spherical
tubercle (s); x100

B. Two globular embryos formed in the callus; x100

C. An obvious spacing line between globular embryo and surrounding
cells; x100;

D. Coleoptile embryo consisting of coleoptile (cp), coleorrhiza (cr),
scutellum (sc) and vascular bundles (v) connecting cr and sc; x100;

E. Macroscopic somatic embryos; x40

F, G. Regenerated plants from somatic embryos non-subcultured (F)

and subcultured for 23 generations (G).
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