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Somatic Embryo Induction in Vetiver Grass

(Vetiveria zizanioides Nash) var. Songkhla 3

anniad yanzihas” uas andlay ingsln”

Laddawan Moosikapala” and Sompong Te-chato”

Abstract: Somatic embryo induction and maturation of vetiver grass var. Songkla 3 was carried out using calli
established from young leaf. The calli were cultured on Murashige and Skoog (MS) medium supplemented with
various kinds and concentrations of plant growth regulators. MS supplemented with 2, 4 dichlorophenoxyacetic
acid (2,4-D) and 6-benzyladenine (BA) at the same concentration (1 mg/l) gave the highest ratio (90.91%) and
highest number of somatic embryo at globular stage (2.71 nodules/callus) and heart shape stage (2.56%). MS
medium with reduced concentration (1/4MS) gave green spot on somatic embryo. Culturing embryogenic callus
in solid medium for a week followed by MS liquid medium with 1 mg/l 2,4-D and 1,000 mg/l casein hydrolysate
gave the highest somatic embryo from heart to torpedo shape at 26.79%

Keywords: Vetiver grass, somatic embryo, torpedo shape, 2,4-D, casein hydrolysate
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Table 1 Effects of casein hydrolysate, adenine sulphate in combination with 1 mg/l 2,4-D or dicamba on

percentage of callus forming nodule and number of nodule after 4 weeks of culture.

Additives Nodular calli (%)

(mg/l) 2,4-D dicamba
0 (Control) 55.56 (2.6) 33.33 (2)
100 CH 50 (2.0) 33.33 (2.0)
200 CH 70 (2.71) 66.67 (1.75)
500 CH 40 (3.5) 16.67 (1.0)
750 CH 70 (2.14) 20.0 (1.0)
1,000 CH 70 (4.0) 40 (1.5)
100 AD 50 (1.6) 0
200 AD 10 0
500 AD 0 0
750 AD 0 0
1,000 AD 0 0

Note: number in parenthesis is the number of nodules.

Figure 1 Nodular callus (A) and rooting callus (B) on MS medium supplemented with 1 mg/l 2,4-D and various

cytokinins after 4 weeks of culture.
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Table 2 Effects of cytokinin in combination with 1 mg/l 2,4-D on somatic embryo formation and number of

somatic embryos per callus clump after 4 weeks of culture.

Cytokinin (mg/l) Nodular calli (%) Number of Rooting calli (%) Number of
nodules/callus roots/callus
BA 1 90.91 2.71 0 0
2 75.00 1.83 0 0
KN 1 2.50 1.00 5.00 1.00
2 0 0 2.50 0.50
2-iP 1 20.00 1.36 7.50 0.67
2 12.50 1.00 0 0
TDZ 1 12.50 2.00 15.00 1.33
2 14.24 1.25 23.96 1.30

Table 3 Numbers of globular and heart shape embryos appeared on the media containing various

cytokinins in combination with 1 mg/l 2,4-D after 4 weeks of culture.

Cytokinin (mg/l) Number of globular shape embryos Number of heart shape embryos
BA 1 3.45 2.56
2 4.20 2.58
KN 1 0 0
2 0 0
2-iP 1 1.00 1.00
2 1.00 1.00
TDZ 1 1.20 1.00
2 1.00 0
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Table 4 Effects of various concentrations of 2,4-D in combination with 1 mg/l BA on somatic embryo

formation and number of somatic embryos per callus clump after 5 weeks of culture.

2,4-D Nodular calli (%) Number of Rooting calli (%) Number of

(mg/l) nodules/callus roots/callus
0.1 2.5 1 7.5 0.88
0.5 38.75 1.51 7.5 0.88
1.0 38.75 2.06 8.75 1

Table 5 Effects of various strengths of MS medium supplemented with 0.5 mg/l BA and 2,4-D on

somatic embryogenesis after 4 weeks of culture.

strength of Nodular Number of Browning Callus

MS medium calli (%) nodules/callus (%) Characters color

1/4 18.06 1.68 33.33 very compact yellow with green spots
1/2 12.50 1.00 13.89 compact yellow

3/4 9.72 1.75 19.44 compact yellow

1 8.34 1.33 36.11 friable yellow
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Figure 2 Nodular calli on various strengths of MS medium supplemented with 0.5 mg/l BA and 2,4-D after 4

weeks of culture.

Table 6 Effects of various concentrations of BA or TDZ supplemented with 1 mg/l 2,4-D on somatic

embryogenesis after 4 weeks of culture.

2,4-D BA TDZ Nodular calli (%) Number of nodules/callus Browning (%)

(mg/l) (mg/l) (mg/l)
1 0 0 36.25 1.59 0.00
1 1 0 53.00 2.76 26.00
1 2 0 73.75 2.92 17.50
1 3 0 45.00 217 37.94
1 4 0 51.5 1.88 38.75
1 0 0.1 23.75 0.93 9.75
1 0 0.25 18.75 0.68 29.17
1 0 0.5 36.25 1.43 26.25
1 0 1 33.25 1.27 28.50

Figure 3 Nodular callus cultured on MS medium supplemented with 1 mg/l BA and 1 mg/l 2,4-D (A) 0.1 mg/l
2,4-D and 0.5 mg/l TDZ (B) after 4 weeks of culture.
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Table 7 Effects of various concentrations of 2,4-D in combination with 0.5 mg/l TDZ on somatic

embryogenesis after 4 weeks of culture.

2,4-D TDZ Nodular calli Number of Rooting calli Number of Browning

(mg/1) (mg/l) (%) nodules/callus (%) roots/callus (%)
0.1 0 20.00 0.73 12.50 0.43 33.75
0.5 0 15.00 0.46 3.75 0.20 6.25
1.0 0 33.75 1.10 0.0 0.00 11.25
0.1 0.5 21.75 0.94 1.25 0.05 53.75
0.5 0.5 20.00 0.90 0.00 0.00 37.50
1.0 0.5 28.75 0.73 0.00 0.00 16.25
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Figure 4 Embryos at various stages of development after 4 weeks of culture in liquid MS medium
supplemented with 1 mg/l 2,4-D and 1,000 mg/l CH.
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Table 8 Effects of various concentrations of BA on development of somatic embryo after 4 weeks of culture

in liquid MS medium supplemented with 1 mg/l 2,4-D and 1,000 mg/I CH.

BA (mg/l) Globular shape embryos (%) Heart-torpedo shape embryos (%)
0 19.15 13.11
1 9.54 12.54
2 4.53 7.02
3 13.0 12.60
4 4.14 11.60

Table 9 Effects of ages of embryogenic calli on development of somatic embryos in liquid MS medium with 1

mg/l 2,4-D and 1,000 CH at various times of culture.

Age (weeks)

Globular-shape embryos (%)

Heart-torpedo-shape embryos (%)

1 wk 2 wk 3 wk 4 wk 1wk 2 wk 3 wk 4 wk

1 0 6.02 5.04 1.07 0.65 1.83 8.8 26.79

2 4.09 2.3 0 0 4.94 16.61 9.69 9.13

3 0 0.44 0 0 4.94 11.42 15.22 9.09

4 0.13 0.15 0 0 12.58 11.25 7.74 9.79
a0l aamnanenislelngnssanntudiiluaeddiiaen

AINNNIANHIBIUNIGAT MS TIEN ATAILAN
naRstyiuisnlunguesniu2 otn Ae 24D e
dicamba WU 81UIAN 2,4-D ddTunngaiiedu
UBIUARNAFINTT dicamba NLAN 2,4-D F9NrL CH
AUATUNNIATNLNVBIUARAAFINTT AD Fardunms
dnilanfneualelusyes Gududaainlddnanis
wineanTulugl 24-D  48AARBNILINTPIENIUTRY
Wang et al. (2003) $1ENUINBMNIGAT MS fiFin 24D
[Wudu 22.6 pM @ad3un196519 embryogenic callus
Q1N caryopsis AL mature embryo U84 wheatgrass
494, 3.1% Pareek and Kothari (2003) $1897UNN5 I
aWNsMANTLEN 2,4-D iadu 1 un /4. Selensnns

Dianthus 448 85% 104s7 Te-chato et al. (2003)
F12NNUIN ANWNTLAN dicamba 1 NN/, d9UATNNNT
L@?QJLE‘UTMLmzﬁmmmmmLLﬂ@ﬁaﬂﬂﬁm’iﬂﬁu
waps L udn Nt uln1sneuduessiadns
AILANNNTATEY AL TRLANFNaTY
n3aFalannfplentslanazniswmuLde
Fadulmiinaza¥reluemisfuvieavisiian
ANTNTUIBNANTAILANA wisariumstneiaeedu
SHEIZINANUNNL B SUzUKT e 4l (2002) Uszaupanudnisa
TunstniinieatFlaannuaadaa NN iAesly
NUBNNAANAARNTUEN lily of the Nile (Agapanthus
praecox ssp. orientalis) ”lwmm?zg 57 MS ﬁﬂfmﬂmn
ansaauAunsas ALl uazdniinissendluie

115



M5AI5NBAT 26(2): 107-118 (2553)

Folnd I luemsfianpanudiuduressigenmsas
raatiannaldnsliussiinnuidiungs 30 pmolim?s
T20usH Sahrawat  and Chand (2004) 3789 U9
8117g67 MSB ﬁﬁlqﬂizn@uﬁqmmmmwﬁﬂLmzim
2183gM3 MS  uazinniiuiarnIneziiuesgns B5 7
BN NAA Wudu 0.11 uM fauniu BA Wudu 8.8 uM
fudsulianslenlFannamnziaes coleoptile 184
Fraunfadlnnswasndusuld Wang et al. (2003)
dnunliiiasuain  embryogenic  cell  lTuann
wsauaas Tnafanguaad wnzaesluemsuds
4mn? MS i 2,4-D diadin 0.1 pM flunan 2 diland
ﬂ"auﬂ”miﬂLWﬁngmuummizg‘m MS  fifis KN
|Wnd14 0.9 uM @24 Ipekci and Gozukirmizi (2003)
FninliAnlaunAalenuilaannd udanluaes
Paulownia elongata Vlﬁsfq\‘izgmﬁ\i 69.8% ’lufa’m’n“zgm
MS #itfis CH i 500 1n/a. uaz TDZ wiadu 10
un./a. rdsannunziaeauggn 7 5u udedhelines
Tuewnsfitlsdann TDZ  iedaaSuimunnisaes
tanL3 lauazAm Nl
N19UFUAIINANAATBIRITAILANNT
Wigiulmdunuantmielunisdaainnig
RS UALTALAZWINWINITBLARAA Leupin et  al.
(2000) 2798NMIUNNTFAN 2,4-D $8AL BA 91108891874
ngiaseyiuTneed compact callus luvieueniiug
Flaifinnsa$renen sueaRenfulunsAneniile
Freidsaunadalimnzinesluenmsfiiy 2,4-D
sanfulalnlafiuafinging  wuda nasidin 2,4-D
fanfiu BA Annuidndu 1-2 un/a. dadiunnsaiely
uazmun Tuszazgiialamafilngananlalalativ
UL atalsimuiderinnisdnaidaddonia
nsslenflansmzgUinlane st inlmnzidesly
mmiﬁ'ﬂmﬁmnmamu@umiw??tylﬁu‘l:m Wuin
Trufaentileldinsvmuiseldidusen wid
Thssa¥aresnifatu AdldAnensUiuannaes
ansPauAuNaaseyRLInineanrNdNd L9 2,4-D
uazifinaudnduedlalnlefiy aannnsdne widn
wnadadsnsilassairndnasniiuun infing u

116

daunnaaanilaseadrandreduiluudltduanaa
Ao a P B a o
yanaInUNN1RNa1srina Ui edaasnliing
WaunrealaunfaeNU3ladal sneanuaanudisaly
Dianthus 3 1Haluaages MS Ak CH wisdiu 200
un./a. wandagsn e nidunasulusluanmu
GA, vindiu 1 1n./a. (Pereek and Kothari, 2003) ua
Anaiis NAA - lunnsiaes Dianthus — caryophylius
(Yantcheva et al., 1998) aginglafiminlunsdnmnil
NI NIFAN NAA $98AU BA (ANNENTW 0.1-1.0
WN/a.), GA, (0.54 un./a.) vizaainanuazanlog
N PEG (0.5-10%) #4ia3unAndaniinsaadendns
JRPE 4 @ o X
9nge Hatmna wazaeudanlunilamnziaes
Wuszaznauuau (duansdeya) wanainiinisan
pudnduess R e wnIgas MS i 1/4 wuduaada
A o & a X P~ a4 A =< '
Hanwauzudainautariandaaagdinindniu
TA9aF1920980m aenlsAmINNUNITNARUAS
Aaudnege wazlaiiiniswmundusiu iueamaaiu
B1NINAN 2,4-D F9uL TDZ THunadanilaseadna
wivuaziqadidan 1 NNINeMNaAN 2,4-D  dauriy
BA  uaziaiINsUiuaNna89813AILANNNS
wanytaule Tnsanaoududuees 2,4-D fanfunis
AN TDZ W91 NNIWENUNT8Y  embryogenic callus
anaslngdinsaieusndngastnfuazin@uing
2 ox 4. X
WNTnazmsadiatneasasaly
anN1aaedRudInlannfAaenLiletes
v 1 o o val % v v
neusdnldanunsadninEnssaniduduls nedie
WwenagaiaNe e ININAgAT MS AN 2,4-D
14N/, $9NAU CH 1,000 Nn./a. Haaudduimunnis
weganEladngsrazgiinlanestlinly lunnsdnmn
Cn A A o v o .
sinliiadaasunssaniilusiunanysniasliuaniu
Wnduaes CH fauAumaiin 2,4-D udagelddniin
mssanluamnsuisnanpaududuaessigennsas
du 174 AN CH $anduansmuannisiasayiule
11n wazAudNdusng o 1w BA  $anriu 2,4-D
190 BA daniy GA, Tuifluuwimnaniialunnsdnein e
3| A v [
Wuimsulualseld



msdnilgansnaeauilalungudniugsesn 3

(Vetiveria zizanioides Nash)

G

sz IRe embryogenic callus g uenli
ansufegas MS N 24D $anfu BA idad
1 wn/a. dnialasnsaesilassasginangegn
90.91% ﬁﬁmuﬂm@?{mpqm 271 Ungugou szee
Ui lagagm 2.56% dumamziasaieilaiila
uPada UM Tulagns MS AN 24D $auriu BA
dadu 1 wnsaodunan 1 &uand udodinelal
wzdgdluamnamaagas MS fidn 24D dindu
1 3./, $9¥0 CH dindu 1,000 un/a. Iigadiaen «
wazduaTuimuInseslsNfAAenUTle luss s gy
iala-neftilngagn 26.79% et wlaimudelianunem
Fnininseeniduguld Fedulunisinesield
susesinmniladeiidadinlilanfnenilasen
dugiu Ingeraazmnzidasluemsudaiianaans
dinduressiseinsanii 1/4 Saufuniadin CH uay
a1spILANNIaETFUIR Tila uazAmddusing
Vi BA $auriU 2,4-D viga BA $aumil GA,

LANANTANNDY

nessaufiaw, 2541, parnfidesuniun. nagnens
INwATIAzannInl. 115 Wi,

Ipekci, Z. and N. Gozukirmizi. 2003. Direct somatic
embryogenesis and  synthetic  seed
production from Paulownia elongata. Plant
Cell Reports 22: 16-24.

Leupin, R.E., M. Leupin, C. Ehret, K.H. Erismann and
B. Witholt. 2000. Compact callus induction
and plant regeneration of a non-flowering
vetiver from Java. Plant Cell, Tissue and
Organ Culture 62: 115-123.

Mucciarelli, M., M. Gallino, S. Scannerini and M.

Maffei. 1993. Callus
regeneration in Vetiveria zizanioides. Plant

Cell, Tissue and Organ Culture 35: 267-271.

induction and plant

117

Nanakorn, M., S. Surawattananon, C. Wongwattana,
K. Namwongprom and S. Suwannachitr.
1998. In vitro induction of salt tolerance in
grass (Vetiveria zizanioides Nash). J. Weed
Sci. Tech. 43: 134-137.

Pareek, A. and S.L. Kothari. 2003. Direct somatic
embryogenesis and plant regeneration from
leaf cultures of ornamental species of
Dianthus. Scientia Horticulturae 98: 449-459.

Sahrawat, A. K. and S. Chand. 2004. High frequency
plant regeneration from coleoptile tissue of

barley (Hordeum vulgare L.). Plant Science

167: 27-34.
Suzuki, S., M. Oota, and M. Nakano. 2002.
Embryogenic callus induction from leaf

explants of the Liliaceous ornamental plant,

Agapanthus praecox  ssp.  orientalis
(Leighton) Leighton: Histological study and
response to Scientia
Horticulturae 95: 123-132.
Te-chato, S., H. Aslan and Y.

Improve callus induction and embryogenic

selective  agents.

Ibrohem. 2003.

callus formation from culture young leaves of
oil palm seedling. Thai J. Agric. Sci. 35: 407-

143.
Vietmeyer, N. D. 1996. Organizing vetiver's next
steps to global acceptance. pp. 18-26. /n: N.
H.V. (eds.).
the First International

Conference on Vetiver a Miracle Grass. The

Chomchalow and Henle

Proceedings  of
Chaipattana Foundation, Bangkok.

Vietmeyer, N. D. and F. R. Ruskin. 1993. Vetiver
Grass: A Thin Green Line Against Erosion.
National Academy Press, Washington, D. C.

Wang, Z. Y., J. Bell and A. Hopkins. 2003.
Establishment of a plant regeneration system

for wheatgrasses (Thinopyrum, Agropyron



AMTANTINHAS 26(2): 107-118 (2553)

and Pascopyrum). Plant Cell, Tissue and
Organ Culture 73: 265-273.

Yantcheva, A. A., M. Vlahova and A. Antanassov.
1998. Direct somatic embryogenesis and
plant regeneration of carnation (Dianthus
caryophyllus L.). Plant Cell Reports 18: 148-
153.

118



