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HE.-EREEANTEHEERTRAEUREZAEYEARM EEF R RN M TR, EXEUHE AR
MEBREASTENHENTER. B ABFRENASRHIRRBVA LTSN, LB 50 BF 9 S k2
FEEER, U MS HEAERE ESESGHAANBEIARKEFEARNBIET TR, SRBRY.BEN
BEAGEAEN MS+2. 0 mg/L £ K E(2,4D)+1.0 mg/L AMRANEG-BA . BHEHRAFE I ERR A
96.7% BB LEEFEE N MS+1. 0 mg/L 6-BA; B HMEREFEN 1/2 MS+0. 1 mg/L W3k T B (IBA)+
0.1 mg/L £ M (PPyy) ., FRIGHEMRAEHRAG THRGAFEFERRER. FRANEESGHARA
EFHEYRBOEREN, . RAKTEEH SR KE T UARHER, %R BROKGHAHKELEENN
B3k 92.0%, B A4 24 WIEH K 89.6% . BEMARMBLERENBLABTREFRERN TRRBIEHAT
TP EET BB BA AR ERER A RETHOEAREE.

KR FRA AR R ERGAR R EF HEEE

hE 4% 8. S543. 035, 3 WRKERIAM A XS :1004-5759(2007)04-0093-07

FME (Vetiveria zizanioides) XEBLE , B—HPFETFRF ERAFRENSELEREBEY . CRESH
IEFRERHRNBEOK L RFEDZ—. B 20 HE 80 FRP YLK, ZHYERABRITHRB T IFHEED
BEERBET A, 20 F£EFREE, RELRO B TR 100 SABRMBRET AR, EREZH
UZBMEER, TERAANCRAEIRERENBERE BHER MR LRARKBRANEREY”, LRI
EABCRMENE, MR BY L RE BB AV SRR N TRBROHEY. HR, “FRELASIE”
BOANRBARBREKEREMSABRAENHFFED, ATFREABRHNESHREMABE AN ERER
BEAREAIAT GEJLER, BN EREFRENTRBBYK. AN, FRER=EMTF, EFABELEEH,
EHEFANRE, XHEENFPEERSREFEREHUNEZRENETRELESTRENAHNOER. A,
HNTHRHA-SBFEERENEDHATR, MHFERL NERENEEREHREE, EX-RRDFHE D
BEREEMNE SN B —-RIRERY, 345 H-ERYBENERELLEFMAERRALR, LUAH
RAMMMERERRMENTEBEREBERARBEIENRE.

ARERBEAGUERBEARGBFITM 20 48 90 ERF G, ZEES, Mucciarelli F O HRAFRENE R4
SR FESHTRGARRF A Leupin FHAHZRMBEHBEIRO T ELBERHTRAGAR. £H
R, OEE%E DHFEN BREVURBRASD SN AMHE EFMIRFESHTRAGARREEN
BB H AGHLE SRR, X 60.5%~71. 9%, AHRREMAFRANEM L, BB RAETH
AR RER ST R &4, B YRR LB R D S A, ZE SR SR B P AN 2. 0 mg/L 2,4-D #1 1.0 mg/L 6-BA, I3
SHTHERENEERGAS. BEERRTR 6. T, BYTRANEREAAERBLERE . VFIREYR
AFREREREERNFZUENEMENRBERET RFEM.
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Zomba 5 NMEREMF L, EMNLSAREMBL R PE . SREX . EHMDNE, £FHFYT 1999 F5[ A,
E—HMHEECHEHAYEMNETREDAN. BERNY BT, Kandy #4588 #E K &, Karnataka 2, il Zomba £
{i%; B65h , Karnataka N8 , B M AR B R % » Ho oAb A F I8 50~80 cmi'?,
1.2 FRAAEHREH

BA MS (murashige and skoog) S E A EAFFE, B AGMAE R EHIFBF M 2.0 mg/L KK (2,4-D)
1 1.0 mg/L 4B E(6-BA) ; 2 4L15 35T EE AN 1.0 mg/L 6-BA; iS4 MREH 1/2 MS MHin 0. 1 mg/L 5B
TBABA)# 0.1 mg/L £ M (PP,y,). EARFERE 8.5 g/L HiR,30 g/L BEM,pHE N 5.85. EHRBEN
25C,BRA O MARIZFRE DR, MMEMERBERE ST 12 h/d A 200 1x).
1.3 BR4ARGFF . S BHE

HERERY BFERT GG, S YR, A8, BBUFBFENY, A 10X ZBEEHE 2
min, B 20 %K EERHIE E 10 min, RE 0. 1% HgCl, 4% 20 min, ZSEMB LES L/ALRBBEFEGER
—BEREERTAGEDS) HEBRU—GOCIRAEEERGHAL) , AEREMDBESEFE L, £ 25CHER
TSR, 2 d MBICHR—R, RELBEHEF LA BRBEE AN RAEBE SRR EL. XKL 7d
ERESEARGAR T E,15~20d B, H—HAERKRFHEERGAREB DR ERE S 25CRA T,
BB —BoRGASRBASUEREPERFEAE  RAEEBEAFRBIEREFEPEF 10~15 4, BH
KHBRE. BEHREEBRAZ A K—BEHAF,EAXHEEH. ARGHALANERIAATENBHEAYT
B4A,
1.4 EHEHARGFT

A MS g BRI, & 6 AR 2,4-D F 6-BA R ER LA S 58 5,9 510 0. 5 mg/L 6-BA,
1.0 mg/L 6-BA,0.5 mg/L 2,4-D,1.0 mg/L 2,4-D+40. 5 mg/L 6-BA,2.0 mg/L 2,4-D+1.0 mg/L 6-BA,4.0
mg/L 2,4-D+2.0 mg/L 6-BA,%t 2 M EHHRE G Karnataka fl Zomba M F#HTHE S, USRI ESEERD
HIBUR
1.5 RERARHAREFREOAE

EARAEFHEEAHE T, % B Kandy, Karnataka, Malaysia, Sunshine #1 Zomba 5 4~ #f, - B R E R 2,4-D
2.0 mg/L # 6-BA 1.0 mg/L ) MS R HE I, B 5E 15~20 d Fi#FTWE.
2 HREHW
2.1 RHURYER
2.1.1 RGALHESEAG AEFEPRNAAMNHEYER B EREVATPFERGARHAERER
bl E—ERE L TURERGAR L. FHRERHM 2,4-DEF2 MR HBEFHBRARGAR LR
1);TiZEMm 2,4 DEHT . X RERAE 6BA, YT ESHAGHL B 2 MNaHRGALNBEIEE2.0
mg/L 2,4-D+1.0 mg/L 6-BA B ;43 S A H AWK ER A 1. 13~2. 48 1%, R B E(P<0.01). %42,4-DK
/AT 4.0 mg/LEF, 2 BRRGHSANBEFRRTERA T T, 55k 54.3%M 37.8%. WTR,2,4D %
BRGAHALHBESPFREIEEXRNER . EREEN 2,4 DX AGHALHES R TEMHIER, M 6-BAXN &G
HAWBEFBREEM.
2.1.2 FASMOAGHABESENER R Zomba HAGHABIRERT(F2), KA T6.7%, BH
i B ARG 1. 35~3. 53 4% ; ¥R Karnataka, R HAb 7P a9 1. 29~3. 10 15,353 93. 1%, X2 N RFEFRTH
b 7 (P<<0.05) ; Bl h Malaysia, N E 30.0%, IRREKGHASRERHEA,EBHA LM AGHALRE
EAEKRE. BERGAREFENRRSBFENEATRIEA -ENXR,. XX THRARERTHPEHA
R SRR TR,
2.2 BRAKEHBELRS

WERRIFMRERGALESRMRERE L, ElEH 25°CHEE%. B 1A 4R 24 KA H4
SLEPERY—-BINEEREEAGHAR(E 1B, AHEERTOELERN. BAWFENRI MS+2.0
mg/L 2,4-D +1.0 mg/L 6-BA, FREMNEHARAILACERRONESHER, FHBEIBE, RAFATFH
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£1 TRRGAMEKTEQLS-DRFASPR(CBARLMERENGARAFTIENEEN
Table 1 Effects of different confecting proportions of 2,4-D and 6-BA on inducing calli in V. zizanioides

FEGEFR FH E Karnataka FMHE Zomba
Induction medium BHHRAHK SHARFESHE BHEARY BGHAESHE
2,4-D+6-BA (mg/L) Number of calli Frequency of induction (%) Number of calli Frequency of induction (%)

0+0.5 oC 0D 0D 0D

0+1.0 0C 0D 0D 0D

0.5+0 41.9+4.6 B 68,0x2.5C 40.7+2.1B 67.1+2.6 B
1.040.5 51.6+4.2 A 85.6+7.1B 47,9+1.5 B 77.9+3.4B
2.0+1.0 58.21+3.7 A 96.7+6.4 A 56.9+0.8 A 93,6+2.8 A
4,04+2.0 33.3+2.8B 54,31+2.3C 23.8+3.2C 37.8+2.8C

FAMND FERAAREFHELEREEF(P<0. 0D, FHHRFEREXRARE.

Note; Values followed by different letters within lines differ significantly (P<C0.01), same letter means no significant difference.

£2 BEMIVJIGERETALNOAGARFTSE

Table 2 Callus induction frequency of different V. zizanioides cultivars 30 d after inoculation

S Cultivar S Hi k¥ Number of explants A5 4R % Number of calli £ 45 41 413% 5 % Induction frequency (%)
Kandy 117.6+6.7 ¢ 84,8+1.9¢ 71.7+£0.7 b
Karnataka 188.44+5.9b 175.745.6 b 93.1x1L1a
Malaysia 102.7+5.9¢ 28,5+1.5d 27.41+0.2 ¢
Sunshine 100.9+4.8 ¢ 69.3x2.6 ¢ 69.01+0.3 b
Zomba 237.1+8.2 a 229.1%+7. 4 a 96.7ft2.1a

AR EEARAFSELRBE(P<0.05) . FHHRATFRERERTRE.

Note; Values followed by different letters within lines differ significantly (P<C0. 05), same letter means no significant difference.

HYRBMERERT ., RESGASAERBOMEKEERSD, 81 ERESTRE BB/ EER, H BT
SRAGT HBERITKRPRF, 4R B RNBGASHAKREERIIIRIEL 92. 0%, AR 24 KL
JE 3Tk 89. 6% (% 3), FESWRBFLSURKBENFERREBEER (P>0.05),
2.3 Sk

HAGHSARURUBGHSAEBEE 1.0 mg/L 6-BA B MS b E 25 CHER AT 12 h/d Bk
FR(1 200 1x), 3538 20 d J5 . AR KEBAMATEE 2A), HFERK 900 A L., B+ —RALGK
AR, EHLEARETRAMNAEFE 2B, FLHAE TSR E.

1 BE4SNGARTERKRERE LHRREE

Fig.1 Continuing culture of embryonic calli of V. zizanioides on subculture medium
A, B4R 24 KB BH AR Calli of subculture 24 generations; B: ¥ @44 Embryonic calli of V., zizanioides
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*3 BRABMBGARBEENNRN

Table 3 Effects of subculture duration on regeneration frequency of embryogenic calli

2k LK ¥ Subculture times Bt & 15 % Number of E-calli P4 B 3 Regenerated plantlets 4 30 % Regeneration frequency (%)
18 402.4+15.7 b 368.7+11.5b 92,0%3.8a
20 750.6+£18.3 a 695.3%+14.1a 90.7kt4.5a
22 350.2+10.9b 304.24+10.3 b 89.7X2.9a
24 753.1%12.5a 612.94+17.2 a 89.6x1.8a

E AP, AERAAFEBELRBE(P<0.05) FEHAFREERFEE.

Note: Values follc;wed by different letters within lines differ significantly (P<C0.05), same letter means no significant difference.

2 RGALKNSHL
Fig. 2 Differentiation of calli
A TEAMEIE SR EAK 20 d B & H S Embryonic calli inoculated on differentiation medium for 20 d; B: FHEG AN AGAR LHEAWMRL

FAEH¥ Every differentiation embryonic callus was besprinkled with green dots and adventitious buds
2.4 AR

HRAEFRFMAFEBEE 0.1 mg/L IBAFI 0.1 mg/L PPy i 1/2 MS AEMIFFRE E 25CHER, 4 F 12
h/d fEHR (1 200 1), 3 9% 10~15 d /FEP BT K HARER , £ MREILF K 10026, BrFiE 10~15 cm(BE 3A) ;30
dEERBAELZERER 20em UL MERZ . TBRIAKXHSE(E 3B,

2.5 BHRRZ

HTARGEMEBREENIEERGTAERK MBS ERAB IR, HEBALRPRIFLEWHR
ER, AEERAEEOROTH Y 2~3 d BERBHRGE , BEBIEH G (BIFHEIFROBHRMAPIE
FRFBEMERAE. REGEERAFORBERILFTE 1000, IMAB, BEEBKHE,# 20 cm X
30 cn ZER W BRITBEREAT E MBI FT .

3 itig

BAFREERKERIEREEDP 2,4D M 6-BAKRI,TUEH 2, 4D HERFREBFKFRNFE
SRGHSRENEEZRE. Mucciarelli BN EHEREHHFRELRA, 2, 4D HERENRGALNBRERA
BHREW, YRAEPEHF24DTAALEETEHE 6-BA N, EREMN/IMEERITLLBREHAGHASAED. X
—HREHMBTFH YR AREREERREREER B, BIWH®E (Saccharum of ficinarum)™ [ Ek
(Zea mays)P J F# (Cynodon dactylon)™ | B A< 452 B (Zoysia japonica ) F2E B (Leymus chinensis)!*
FF.

RAASHMOERETNS . HBEERGALNBESRHABRR(E 2. X5KMB(Oryza sativa)' HHHY)
ERSROGERPHARE BN BEARZERY BHEERORNY. BRBREL2ER BEKGARE R
REFEREAARMZAENALLRBESE FHNALRBEHY ., RRABZE R, X FR-—HFRE,
EMMEEAR, REGALSBERRBARF.HlM,Karnataka 74— 6 A MBS R LB H , M Zomba
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B3 £RNiES
Fig.3 Rooted plantlets
ATEAERIERE EAEK 10~15 d JFHHAR N Rooted plantlets 10—15 d after inoculation; B: R A & ik EFBRMXE Y

Plantlets waiting for transplanting with massive roots

MAMEI-1 ABR. BZ . EREREAGHENBEFRZZMEZ MW, mEEY SMEE . ZH.EKA
TYRE,

MER L AGARNSRREBRE  HEETRYRERBEL, BB, N TAZBEEYT S . AHAR
AR R B G AL BE SRR, — MRTE 3~4 RUB . HEERIR AR TRTIY, B RE™ siHiE
T 7K RS R A 5 B 24k R 28 R kAR R B 38 BT A B F % s Newell il Gray™? (2 E =S Xt BFE H (Loli-
um perenne) B EEFPAR T RXABRZENDERGHAABRERRHHERS BEARBERIBRPREES
BER BAMEME ZERAREERER BERETIEIIMIE (Gossypium hirsurum) FHAFBR PRI, 1
EEAGASAHERFEAEEY 1.5 £, MESRNEANER, KEEBIZT TR PR EREZNE
HAHBRABTEZH AR, EATRESHNERENESZAREREZAN, MEEEA 24 KQC F LG, HikH
BRREEREOEEREGONU L), FEH AL
HYPESTERRBE MM FERE, AR
BAFRUK FTFHHBGHEANARKREERD
i% 30 K, B4K4R 11 WK Karnataka G FEHEH B H
HRXERERG CHREZEIANTHENERARER
Z.RAA U BHH, 2EHER, BMEAK,
HHEREVHBHKEXHRBR(E 4O, ETFIETR
REABREG BERENBET R MAFRFTiH—
BRI MBEMPIR

BEXRE, Ed LR ERERFHEREFY
PR, —EEXNEREHLERBLERGEEEH
SEFIRAL 3 X — e B R AT TR RIT . R
@ﬁﬁ%’&ﬁﬁﬁﬂﬁ{?%%&%lﬁ%lﬁ%ﬁ Fig. 4 Comparison between normal and aberrant plants
REET BIFHER. A: E#H#k Normal plants; B, &£ 4 S #0## Aberrant plants

B4 EREFHEEMERELK
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Study on tissue culture of Vetiveria zizanioides

YANG Bing-bing, XIA Han-ping, MA Zhen-rong
(South China Botanical Garden, the Chinese Academy of Sciences, Guangzhou 510650, China)
Abstract; Conventional asexual propagation methods for vetiver seedlings have not matched up with the huge
demands of Vetiveria zizanioides eco-engineering, bio-technology and genetic engineering of V. zizanioides.
Therefore, it is necessary to establish tissue culture techniques that are highly effectively for multiplying V. zi-
zanioides. Axillary buds of V. zizanioides were used as explants to culture in vitro on Murashige and Skoog
(MS) basal culture medium. The best reducing medium was MS + 2.0 mg/L 2,4-dichlorophenoxyacetic acid
(2,4-D) + 1.0 mg/L 6-benzyladenine (6-BA), and the highest induction frequency was up to 96. 7%. The
best differentiation medium was MS + 1. 0 mg/L 6-BA, and the best rooting medium was 1/2 MS + 0.1 mg/L
indole-3-butyric acid (IBA) + 0.1 mg/L poclobutrazol (PPy;). V. zizanioides callus has the typical monocoty-
ledon embryo structure. The regeneration ability of embryogenic calli could be preserved and reached 92. 0% af-
ter subculturing 18 times. It was still up to 81. 6% after 24 subcultures. The establishment of an effective re-
generation system of V. zizanioides will be valuable for future research in gene engineering and genetic transfor-
mation of V. zizanioides.

Key words: Vetiveria zizanioides; somatic embryo; embryogenic callus; subculture; plant regeneration
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