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ABSTRACT KEYWORDS
The present study was aimed to produce an efficient direct and indirect In vitro;
micro propagation system for Vitex negundo var. negundo Linn. amedici- Cdli;
nally important plant using nodal, leaves and intermodal segments as ex- Micropropgation;
plants. Adventitious proliferation was obtained from Vitex negundo var. Isozyme;
negundo nodal segments inoculated on Murashige and Skoog’s basal | so-peroxidase.

medium with 3% sucrose and augmented with 6-Benzyl Amino purine.
Highest frequency of shoot proliferation (75.3 £ 0.03) was observed in
Murashige and Skoog’s medium augmented with 6.66uM of 6-Benzyl
Amino purine and the maximum number per explants (8.2 + 0.79) wasalso
obtained in very same concentration. Maximum percentage of callus for-
mation (stem 75.2 + 0.90; leaves 72.3 + 0.38) was obtained on Murashige
and Skoog’s basal medium supplemented with 3% and 2,4-Dichlorophenoxy
acetic acid 2.26uM. Maximum percentage (80.2 + 0.2) of shoot proliferation
fromtheinter-nodal derived calli was achieved on Murashige and Skoog’s
medium augmented with 3% sucrose and 6-Benzyl Amino purine 4.44uM
in combination with a-Naphthalene AceticAcid 2.69uM. Threemonth old
leaves calli cultures were produced the pro-embryogenic calli on the sur-
face of the callus tissue. The maximum percentage (69.8 + 0.96) of pro-
embryogenic calli obtained in Murashige and Skoog’s medium supple-
mented with 2,4-Dichlorophenoxy acetic acid (4.52uM) combination with
Kinetin (2.32uM). Murashige and Skoog’s medium supplemented with Ki-
netin (4.65uM) combination with 2,4-Dichlorophenoxy acetic acid (2.26uM)
showed the maximum proliferation of embryo like structure. M aximum per-
centage of shootlet proliferation (60.8 + 0.58) obtained on Murashige and
Skoog’s medium augmented with 6-Benzyl Amino purine 6.66uM aone.
Half strength Murashige and Skoog’s medium with 3% sucrose augmented
with Indole 3-Butyric Acid 4.92uM showed the maximum frequency (85.3 +
0.03) of root formation from thein vitro derived shootlets. The micro propa-
gated plantlets genetic uniformity was confirmed through the isozyme
analysis. Thein vitro raised plants were hardened then transferred to field
for re-establishment. © 2009 Trade ScienceInc. - INDIA
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INTRODUCTION

Vitex negundo var. negundo Linn. belongingto a
gamopetad ousfamily “Verbenaceage’ is a medicinally im-
portant plant distributed throughout India. Theplantis
bitter, acrid, thermogenic, expectorant, carminative, di-
gestive, somachic, anodyne, anti-inflammetory, antisep-
tic, cephdlic, dterant, antipyretic, diuretic, emmenag-
ogue, depurative, rejuvenating, ophthalmic, vulnerary
andtonic. Therootsusedin vitiated conditionsof vata,
kapha, jajvara, cephaagia, sprains, orchitis, gout, sple-
nohepatomegaly, otorrhoea, inflammations ulcers,
cephaagia, ot gia, arthritis, inflammation, dyspepsia,
colic, verminosis, flatulence, dysentery, uropathy,
wounds, bronchitis, cough, malarial fever,
haemorrhoids, dysmenorrhoea, leprosy, dermatopathy,
ophthal mopathy and generd debility. Thebark isused
invitiated conditionsof vata, odontalgia, verminosis
and ophtha mopathy. Theflowersusedin diarrhoea,
cholera, fever, haemorrhages, hepatopathy and cardic
disorders. Thewholeplant ishaving great demand on
themarket dueto itsmedicina vadue. So, arapid pro-
duction system of medicina plantsisrequiredto pro-
vide continuous supply of plantsfor scientific research
into phytochemistry and medicina efficacy. Inview of
theincreasing demand for Vitex negundo var. negundo,
thereisaneed to develop new approachesfor efficient
propagation. The conventiona methodswere applied
for multiplication of thismedicind plant theresultsare
not satisfactory, in vitro propagation isan aternative
tool for large scalemultiplication and may increasethe
number of propagulesfor cultivation aswell asaid the
replacement of natural populations plant tissue culture
techniquesoffer apowerful tool for massmultiplication
of medicindly important plant Species?>™. Preiminary
work onthetissue culture of Vitex negundo has been
reported by Thiruvengadam and Jayabalan?” and
Jawahar®, Thisstudy describestheresultsof thestudy
taken up for devel oping an effective, reproducibleand
smpleprotocol for clona multiplication and conserva
tion of Vitex negundo var. negundo. In addition the
present study emphasized on organogenesis and so-
meatic embryogenesi sinduction, theauxinand cytokinin
influence onthemorphogenetic deve opment and eva u-
ation of genetic uniformity and variation usngiso-per-
oxidesasoincluded.

MATERIALSAND METHODS

Plantsof Vitex negundo var. negundo L. were col-
lected from Kollimalai, Sdem, Tamil Nadu, Indiawas
established inthe green houseand herba garden. Young
shoots were harvested and washed with running tap
water and surface sterilized in 0.1 (w/v) HgCl, solu-
tionsfor oneminute. After rinang 3-4timeswith serile
distilled water, leaves, stem nodes, internodeswere cut
into smaller segments (1cm) used asthe explants. The
explantswereplaced horizontally aswell asverticaly
on solid basal Murashige and Skoog® (M'S) medium
supplemented with 3% sucrose, 0.6% (w/v) agar (Hi-
Media, Mumbai) and different concentration and com-
bination of IBA, BAP, KIN, 2,4-D, IAA, NAA and
IBA for direct and indirect organogenesis. The pH of
the medium was adjusted to 5.8 before autoclaving at
12°Cfor 15min. The cultureswereincubated at 25+
2°C under cool fluorescent light (2000l ux 14 hr photo-
period). Theinter-noda and leavesderived calluswas
sub-cultured onto M'S medium supplemented with
(BAPR,Kin,NAA, 2,4-D, etc.) different concentration
and combinationsof PGRsfor morphogenesis. Thepro-
embryogene c cali weresub-cultured onto M Smedium
augmented with different concentrationsand combina-
tionsof PGRsfor embryo formation and shootlets pro-
liferation. For rooting, theinvitro raised plantletswere
transferred to the /2MS medium augmented with dif-
ferent concentrationsand combinations of auxins. For
hardening, thein vitro raised plantletswere removed
from culture, washed thoroughly with tap water planted
insmall polycupsfilled with sterilegarden soil (3:1),
covered by unperforatedpol ybags, and hardened for 4
weeksinamist chamber beforetransfer tofield.

For Geneticfidelity analysis, theleaveswerecol-
lected, washed and grinded in apre-chilledpestleand
mortar into afine paste by adding 500 ul of 1M Phos-
phate buffer (pH 7.0) the slurry was centrifuged for
10mininarefrigerated centrifuge at 10,000rpm at
4°C. The supernatant (extract) stored in eppendorf
tubesin freezer and subsequently used for isoenzyme
(peroxidase) analysig?*7. For peroxidaseisoenzyme
the PAGE electrophoresis was performed by
Anbalagan method (1999). After running thegel was
stained with 0.1% O-Dianisidine, acetate buffer (pH
4.7) and 30% hydrogen peroxide and incubated in
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dark for half an hour. Then the gel wasfixedin 7%
acetic acid for 15 min™. The enzyme peroxidases
appeared asdark orange bands. Based on the band-
ing profilethe peroxidase analysisand RF valueswere
calculated.

RESULTSAND DISCUSSIONS

Themedium (MS) augmented with different con-
centrationsof BAPwasused for multiple shootsemer-
gencefrom thenoda segments. After 7 daysof inocu-
lation, thebudswere started for shoot proliferation the

effect of BAP on shoot multiplication from noda ex-
plantsisshownin TABLE 1. Themedium containing
BAP (6.66pM) induced maximum number of multiple
shoots (8.2 + 0.79) with maximum percentage (75.3+
0.03). BAPinduced multiple shoot formation wasre-
ported by other workersin Baliospermumaxillare®?,
Solanum Surattense® and Baliospermum
montanun’?47, Our present study resultsdirectly co-
incided with the previous worker reports. When the
concentration of BAPincreased thereisreductionin
number of multiple shoots. Theminimum number (3.8
+ 1.03) of shootletsobserved in M Smedium augmented

TABLE 1: Influenceof plant growth regulator s on or ganogenesisand somatic embryogenesisof Vitex negundo L

M S medium with plant growth

regulators (uM) Mean % of Callus o o .
BAP KIN 261' IBA IAA NAA fog‘; ﬁi}gﬁ‘ilsa; S'ﬁ';g:g;fs shoo'l/ll:ti/nEr:(%IO e];ntst inductionsS.E. Prggje'?? Prve em/tl;rS;ong]j;n:sis fo:fqa‘;fi ;ﬁ'if‘l o
Direct regeneration from nodd o ASE. SE. e formation+S.E formation
segments Leaves Nodal
222 00 00 00 00 00 65.3+0.20 3.4+0.42 4.0+0.78* 0.0 0.0 0.0 0.0 0.0
444 00 00 00 00 00 71.4+0.10 4.5+0.50 7.0+0.87* 0.0 0.0 0.0 0.0 0.0
666 00 00 00 00 00 75.3+0.03 6.0+0.68 8.2+0.79* 0.0 0.0 0.0 0.0 0.0
888 00 00 00 00 00 70.8+0.20 7.1+0.73 6.6+0.56* 0.0 0.0 0.0 0.0 0.0
111 00 00 00 00 00 68.1+0.01 5.0+0.64 5.0+0.02* 0.0 0.0 0.0 0.0 0.0
Callusinduction
00 00 226 00 00 00 0.0 0.0 0.0 72.3+0.3 75.2+0.9 0.0 0.0 0.0
00 00 452 00 00 00 0.0 0.0 0.0 65.8+0.2 70.8+0.5 0.0 0.0 0.0
00 00 678 00 00 00 0.0 0.0 0.0 60.3+0.3 65.6+0.5 0.0 0.0 0.0
00 232 904 00 00 00 0.0 0.0 0.0 55.4+0.4 60.4+0.6 0.0 0.0 0.0
00 232 123 00 00 00 0.0 0.0 0.0 53.7+0.1 57.8+0.4 0.0 0.0 0.0
Indirect regeneration viacalli
444 00 00 00 00 00 75.3+0.1 2.8+0.1 4.6+0.5** 0.0 0.0 0.0 0.0 0.0
444 00 00 00 00 269 80.2+0.2 3.0+0.4 5.5+0.2%* 0.0 0.0 0.0 0.0 0.0
666 00 00 00 00 269 67.3+0.1 3.1+0.1 3.240.3** 0.0 0.0 0.0 0.0 0.0
444 00 00 00 285 00 72.5+0.3 3.2+0.1 4.5+0.4** 0.0 0.0 0.0 0.0 0.0
00 465 00 00 285 00 0.0 0.0 0.0 0.0 0.0
00 465 00 00 00 269 0.0 0.0 0.0 0.0 0.0
444 00 226 00 00 00 0.0 0.0 0.0 0.0 0.0 23.8+0.36 43.6+0.65 0.0
00 232 452 00 00 00 0.0 0.0 0.0 0.0 0.0 69.8+0.96 58.6+0.93 0.0
666 00 678 00 00 00 0.0 0.0 0.0 0.0 0.0 32.6+0.81 45.7+0.45 0.0
00 465 226 00 00 00 0.0 0.0 0.0 0.0 0.0 56.3+0.74 72.3+0.68 0.0
444 00 452 00 00 00 0.0 0.0 0.0 0.0 0.0 46.7+0.85 56.3+0.72 0.0
In vitro Rootlet formation ***
00 00 00 492 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 83.3+0.1
00 00 00 00 571 269 0.0 0.0 0.0 0.0 0.0 0.0 0.0 70.8+0.02
00 00 00 984 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 78.3+0.01

*Sign indicates the number of shootlets per nodal segments; **Sign indicates the number of shootlets per calli; ***Sign indicates

the % strength MS medium
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with Kin (4.65uM) in combination with NAA
(2.69uM) (TABLE 1).

Calluswasinitiated from theleaves and stem ex-
plantsonthe M Sbasal medium supplemented with dif-
ferent concentrations and combinations of 2,4-D and
Kin (TABLE 1). The maximum percentage of friable
cadlus(75.2+0.9instemand 72.3+ 0.3inleaf) prolif-
eraionwasobta ned on M S medium supplemented with
2,4-D (2.26uM). The callus obtained from leaf was
whitein color on M S medium supplemented with 2,4-
D (2.26uM) where asthe cdlus obtained fromthein-
ter-nodal segment waslight paleyellow. Theeffect of
2,4-D intheinduction of calluswasal so reported by
Manickam et al.[>41%%1 jn Withania somnifera and
the effect of Kinwasreported by Rout et al.™ in plum+
bago zeylanica. Inthe present study we obtai ned maxi-
mum percentageof calluson M Smedium supplemented
with 2,4-D. Our result was directly consonance with
the Manickam et al .1>41°2 observation on Withania
sommifera. Calli obtained from theinter-nodal and leaf
explantsweretested for shoot regeneration (TABLE
1). Themaximum number of shootletsregeneration (5.5
+0.2) wereobserved from M S medium supplemented
with444M BAPin combinationwith 2.69uM NAA.
The maximum number of shoot and lengthswere de-
creased inthelower concentration of Kin (4.65uM),
IAA (2.85uM) and NAA (2.69uM). The maximum
number of shootsand the maximum percentage (80.2
+0.2) of shoot regeneration were also observed in MS
medium BAPand NAA. Similar report wasreported
by Manickam et al.l>*1°21 jn Withania somnifera;
pawar et al.¥, and Sudha and Seeni*? in Adhatoda
beddomi.

Thein vitro inocul ated leaves produced awhite
friable calluson thewounded surface. Themaximum
(72.3+0.38) induction of calli obtained in Murashige
and Skoog’s medium supplemented with 2,4-D 2.26uM
(TABLE1). Theinvitro induced calli were sub cul-
tured periodicaly for the stock maintenanceand other
anaysis. Thecalusstructureand color varies depend-
ing on the growth regulators used. Explants cultured
(Threemonth old cdli) on mediacontaining 2,4-D with
addition of kinetin gaveriseto nodular embryogenic
callus, which was yellow and loosely packed on the
surface of the creamy layer of thecalli, microscopical
examinations confirmed the pre-embrogenel ¢ devel op-

ment, whereasthe nodular embryogenic calusdevel -
oped on mediaenriched inlow concentration of 2,4-D
incombination with BAPwascream in color and com-
pactly packed, Tiwari et al.** also observed theem-
bryogenic development in2,4-D combinationwithBAP
supplemented media. Famel aer et a.* and Ptak and
Bach(*>?1 obtained similar resultsininvitro tulip cul-
ture and Ma et al.l*9 observed the somatic embryo
development on 2,4-D aonesupplemented media MS
mediafortified with 4.0mgL* 2,4-D in combination
with 0.5mg Lt BAPwasfoundto bethemost effective
inonion*3, In the present study, maximum percentage
(69.8 = 0.96) of pro-embryogenic calli obtained in
Murashigeand Skoog’s medium supplemented with 2,4-
D (4.52uM) combinationwithKin (2.32uM) (TABLE
1). Inthe present study BAP wasreplaced by kinetin,
the observation reveal ed that the cytokinin aloneor in
combi nation with auxin promotesthe embryogeic de-
velopment. The present study resultscoincided with the
previousobsarvationsof Sagareet al.!*" Kaparakisand
Alderson®®, The Murashige and Skoog’s medium
supplemented with Kin (4.65uM) combination with
2,4-D (2.26pM) showed the maximum proliferation
(72.3+0.68) of embryo like structure (TABLE 1). In
Onion, thereducedlevel of 2.0mgL*2,4-D incombi-
nationwith 0.5mg L* BAP promoted faster develop-
ment of embryosin thesubsequent subculture™. Simi-
lar to that in the present study a o, thereduced level of
2,4-D andincreased Kinetin level promoted thedevel -
opment and multiplication of theembryo. Somaticem-
bryosaregeneraly promoted by auxinseither along*®
or incombination with cytokining31"18, Inthe present
study a so the somatic embryo induced by the stimula-
tion of 2,4-D and Kinetin. Embryogenic calusforma-
tion was accompani ed by the devel opment of colorless
calus, whichlacked capability for somatic embryogen-
es's. Themultiplication of embryogenic callusand the
formation of somatic embryogenesisoccurred onthe
initial media Inthe present sudy, the globular embryos
of Vitex negundo var. negundo, irrespective of their
origin, wereableto convert intowell devel oped plants
on mediacontaining BAP aone. Ptak and Bach(*>
observed the globular embryos of tulip, were ableto
convert into well-devel oped plantson mediacontain-
ing 5uM BA and 0.5uM NAA. In the present study
the BAPaone promoted the development. Mediacon-
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taining NAA werealso used by Hulscher et al.[*% for
tulip shoot regeneration via organogenesis and by
Bach(*>2 for germination of somatic embryosof the
hyacinth. The maximum percentage of shootletsprolif-
eration (60.8 £+ 0.58) obtained on Murashige and
Skoog’s medium augmented with 6-benzyl aminopurine
6.66uM alone (data’s not included). BAP is consid-
ered oneof thebest cytokininfor achievingthemultipli-
cation and micropropagation plantg®?+?3, Theinvitro
raised shootletsweretransferred to half strengthMS
medium with different concentrationsand combinations
of IBA, IAA and NAA for rooting (TABLE 1). The
maximum number (7.5+0.23)ofrootless were observed
on M Smedium augmented with IBA (4.92uM). The
present study report wasdirectly coincidewith previ-
ousworkers observations Johnson and M anickam!z47
in Baliospermum montanum; Sivasubramanian et
al .2 inplectranthus vetiveroi des and Johnson>*7 in
Adenia hondala and Justicia jendurussa they got
maximum number of rootletsonthevery samemedium
and hormone (*2MS medium augmented with IBA
4.92uM) and their results supported the present ob-
servation.

After 30 daysof rooting, invitro raised plantlets
werehardenedin polycupscontainingamixtureof Serile
garden soil: sand (3:1), covered with polypropylene
bagsand irrigated with 10x diluted M Sliquid medium.
The plants were kept in a culture room for 15 days.
90% of plantsweresuccessfully establishedin polycups.
After 15daysthe polycupshardened plants, weretrans-
ferred to potsand kept in green house. 90% of plants
werewel | established in the green house condition. Af-
ter onemonth, the plantsweretransferredtothefield.
About 80% of plantswere established inthefield.

Thegenetic conformity test was carried out between
the mother plant, in vitro raised by nodal segments,
callus mediated plant and somatic embryo mediated
plantlet it wasnoticed that thereis some changeinthe
banding patternin callus mediated and somatic embryo
mediated regeneration. Calusmediated plant showed
themaximum number of bandscomparedto themother
plant, nodal and shootstip derived plants. The nodal
derived plantlets and mother plants showed similar
banding profilesand no variation between the mother
and daughter plants; but calli mediated and somatic
embryo raised plantletsshowed the additiona banding

Figurel: InVitromultiplication and field establishment of
Vitex negundo L. M ultipleshootletsinitial stage-nodal seg-
mentsexplants. I nter-nodal segment derived calli (Y G-yel-
lowish green calli; BC-brown calli) Shoot regenerationonin
vitro derived stem calli. Different typesof calli from leaves
and shootlet origination from leavesderived calli (SO-shoot
originated fromleavesderived calli base). E. Different kind of
embryogeniccalli (CW-creamy whitecalli; NSE-nodular pre-
embryogeniccalli with somatic embryo; G-globular embryo).
F. shoot originated from theglobular embryo. G. somaticem-
bryoregenerated shootlet. H. In vitroderivedplantlet with
shootlet and rootlets. |. iso-per oxidase analysis on mother
plant (L 1), ssem calli mediatedplantlet (L 2), somatic embryo
mediated plantlet (L 3) and leavesderived calli mediated plant-
let (L4). J. different type of calli derived fromin vitro cul-
tured leavesand globular typeembryoformation different
stages(Y GW-ydlowish green whitecreamy callus; YBC-yd-
lowish brown calli; GC-green calli and BC-brown calli. K.
different developmental stagesof har dened plantsinpoly cups
profiles compared to the mother plants. It confirmed

the somoclonal variations presenceinthecalli medi-
ated and somatic embryo derived plantlets(Figure 1).
Similar kind of analysiswas performed by Mondal et
a .2 Merceet a.[* and Johnson>*7 with different
plants, they also confirmed the somoclonal variations
usingisozymeand protein andyss. Theuseof isozymes
asgenetic markersasincreased dramatically over the
last decades asit has number of important advantages
over moreconventiona morphologica markers®!. The
present study i Sozymeresultsal so strengthen the appli-
cation of isozymesasamarker in systematic and plant
breeding programme.

CONCLUSION

Inthepresent study, we successfully developed the
protocol for invitro propageation of themedicinaly im-
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portant plant Vitex negundo var. negundo (L) using
noda, leavesand inter-nodal segmentsasexplants This
will providesasubstantia base and efficient protocol
for future biotechnol ogical, phytochemical and bio-ef-
ficacy research. In addition, theisozyme banding pat-
tern provided thetaxonomical markersfor themother
plant, invitro derived plantlets, thiswill appliedinthe
plant systematic studiesasabiochemica marker.

ABBREVIATIONS

MS-Murashigeand Skoog’s medium; pGRs-plant
growth regulators, BAP-Benzyl aminopurine; IAA-In-
dole-3-acetic acid; IBA-Indole-3-butyric acid; NAA-
o-hgphthaeneacetic acid; 2,4-D-2,4-dichlorophenoxy
acdicacid; 2,4,5-T-2,4,5-trichlorophenoxy aceticacid.
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