Internaitéd Journal of Advanced Biotechnology and Research
- : ISSN 0976-2612, Online ISSN'@2599X,
K YR T(T Vol 3, Is4, 2012, pp 835 -840

e )iod 1 http://www.bipublication.com

Fourrnals

EFFICIENT MULTIPLE PLANTLET REGENERATION VIA
MICROPROPAGATION IN (VIGNA RADIATAL.) WILCZEK.

Rajkumar Janaki and Kumariah Manoharan

Department of Plant Morphology and Algology, SchobBiological Sciences,
Madurai Kamaraj University, Madurai, Tamil Nadudia.

[Received-06/10/2012, Accepted-02/12/2012]

ABSTRACT:

Efficient protocol was established for multiple plat regeneration from cotyledonary nodal segmehtsultivar K851
through micropropagation. Multiple shoots were oigd from cotyledonary nodal segment of 5 days pmifthtlet of
Vigna radiata (L.) Wilczek. The decisive role of Naphthaleneacettid (NAA) and Benzyl adenine (BA) was reputable
on shoot organogenesis. The maximum shoot regémerabs observed in MS medium (Murashige and skb@gR)
fortified with 3.00mg/l of BA. Proliferated shootgere sub cultured under the same concentrationitidddl multiple
shoots were obtained. Rooting of fimevitro propagated shoot was achieved on half strength M&um supplemented
with 3.00mg/I Indole-3-butric acid (IBA). Regeneardtplantlets were acclimatized and successfullyspkanted to soll
with 80%survival.
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INTRODUCTION: after rice and groundnut in normal soils [20]. A
Legumes are one of the most important and firshumber of biotic and abiotic stresses severelyctffe
cultivated crop plants. They are also useful amahi the full yield potential of green gram [1] In addit
feed, extracting vegetable oils, for improving ol to Abiotic limitations associated with drought and
nitrogen content etc and their benefits are reamghi heat stress and soil adaptation, mungbean has
around the world. Legumes serve as a model plant ianumber of specific productivity constraints, calse
plant biotechnological studies providing usefulby foliar diseases and insect pests on-form and
information in crop improvement. The biochemistry postharvest [12]. Therefore, there is need to mae

of legumes is distinct from that of other plantuype the productivity and also enhance nutritional value
and has many unigue molecules [10]. Legume seeds these pulse crops. Green gram has narrow genetic
are generally characterized by relatively largebase, therefore to increase its genetic base and
content of protein 17% to 40%, an even greatemncorporate desirable characters, extensive genetic
concentration of carbohydrates and small amount diransformation studies are necessary. Before
oil [3]. Green gram(Vigna radiata L. Wilczek) is an  transgenesis, in vitro regeneration of plant is a
indispensable conventional crop the world oveis It prerequisite. It is also useful tool for the salact

a short duration crop (70-110). Legumes are adopteaind development of new cultivards vitro legume

to tropical and sub tropical condition, requires/lo cultures were first established in the 1950’s b4j][1
inputs, yields highly, and serves as a brillianirse  Legumes in general are recalcitrant to tissue riltu
of protein as seed or sprout. The area undertbjs ¢ and are highly genotype specific [21], soO
continues to amplify for the reason that it can beegeneration has been quite difficult among this
cultivated in fallow lands or as an alternationjcro plants. Forage legumes e.g., clover are more
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agreeable to in vitro plant regeneration than esgls (3:1). The potted plants were kept in the greemsko
legumes [15]. Several legume species have bedo avoid the desiccation. and after two weeks of
regenerated through in vitro culture, but most saseacclimatization they were transferred to the bictin
regeneration is at low frequency [5,11,16]. Hencegarden. The results were statistically analyzeahgusi
we have developed a practical method for theANOVA to determine whether the given treatments
micropropagation through multiple shoot were significant.

proliferation from auxiliary buds of 5 days old RESULTSAND DISCUSSION
seedlings. The aim of the present study iscotyledonary nodal explants dfigna radiata (L.)

development of micropropagation techniques as §yilczek. were cultured on MS medium
means to produce healthy and superior stock plantssypplemented ~ with  auxins namelya -

MATERIALSAND METHODS: Naphthaleneacetic acid (NAA) and Cytokinine —
Explant preparation: Benzyl adenine (BA) in varying concentration and
Freshly collected seeds (C.V-K851) were excised dfinbinations. Maximum shoots were formed from
washed thoroughly in running water and the sedf§ cotyledonary nodal explants when the medium
were treated with teepol (detergent). The seede w&as added with 3 mg/l of BA (table 1; Platela,b,c &
initially disinfected by rinsing it in 80% ethanfar 15 d) In recent years, shoot tip and nodal explante ha
seconds followed by surface sterilization in anemys Peen preferred to produce large number of
solution of 0.1 % (w/v) HgGlfor 2-3 minutes. Seedsgenetically identical clones [2]. It was reportéett
were again rinsed 3 times with distilled water, anel BA was proved to be an ideal hormone for shoot
seeds were inoculated in to sterilized water adagltiplication of shoot tip culture in grain legume
medium. The inoculated seeds were then incubatefl@f- BA found to enhance the regeneration
25+2*C under a light intensity of 3000 lux and und&equency as reported by [7,4]. Nodal explants were
16 hr light and 8 hr dark conditions. The germidat@!SO used to get higher rates of shoot multiplarati

seedlings were used as the initial explant for shod ©f several plants [18lmmature cotyledonary node
root formation. explants produced a high frequency of plant

Shoot formation: regeneration in several species [22]. Multiple $hoo

Nodal explants were taken from the germinatelys formation from cotyledonary node was obtained on
old seedlings and implanted in MS mediuMS medium supplemented with 4 BA, [21].
supplemented with various concentrations of NAA aH# the present investication multiple shoot indoiati

BA in combination to find out the suitable hormon&as observed in the presence of BA (1.0mg/L). In
concentration for multiple shoot proliferation (Teb black gram there was no results were observed the
1). Cultures were exposed under the conditiofidlture supplemented with IAA and BAP [13] in our
mentioned above. Multiple shoot initiation wagtudy results were observed.

observed on the 4day. The obtained muItipIeThe in vitro developed from nodal cultures were

shoots were then subcultured in to fresh mediayevBarvested and transplanted in to half strength MS
5" week for exponential shoot production. medium containing various concentration of IAA

Root formation and IBA ( Table 2). Among the growth regulators
For the regeneration of whole plant thésed, IBA at the concentrations of 3 mg/l showed

obtained shoots were subcultured in to rooting me#fiaximum number of roots of about. 1 mg/l of IBA
for root induction. Regenerated shoots were excis@pwed the effective results @ajanus cajan L. [8].
(2cm length) and inoculated. MS Mediundimilar results were well documented i@icer
supplemented with 1AA or IBA at various?rietinum L. [17]. The slow movement and slow
concentration (0.5 mg/l, 1.00 mg/l, 2.00 mg/l, 3.¢tegradation of IBA facilitates its location neaeth
mg/l, 4.00 mg/l, and 5.00 mg/l) separately. Aftee t Sit¢ of application and, thus, it functions better
root formation the plantlets were gently removed atducing roots. The root developed from the cut end
washed thoroughly to remove trace of agar attathe®f the shoot without callus proliferation after 7-8
root and planted in to plastic cups (5cm-dm) fillefeeks (Plate f and g). The rooted plantlets were
with mixture of sterilized garden soil and coco pedtbjected to hardening process. Hardening is a
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crucial step prior to transplantation of plantstie

soil. The in vitro plantlet need 100% relative
humidity and they also depend on the medium for
the supply of sugar and other nutrients. After irapt
the in vitro regenerated plants were taken out
carefully from the culture medium and the adhered
agar was removed to avoid contamination. Plantlets
were then washed in sterile distilled water and
transferred to small plastic cups. For transferring
plant from thein vitro to ex vitro environment
during the weaning process. The plant were kept
under the plastic cups containing garden soil and
coco peat (3:1) mixture of about 15 days so as to
maintain 100% relative humidity (Plate k). But afte

2 weeks the humidity was lower down by making
perforation in plastic cups. During this periode th
plants developed an efficient root system, build up
new leaves and photo synthetically active and
enabling them to develop typical terrestrial water
control. The regenerated plants were transferred to
soil with 80 % survival. The data were statistigall
analyzed. The analysis of variance and mean
separation were carried out using Duncan’s Multiple
Range Test (DMRT). And the significance was
assessed at 5% level.
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Fig 1 Micropropagation olVigna radiata, (a-d) - growth
of cotyledonary node in shooting medium, e — siibog,
f & h — rooted plantlet, i — root generation, j -ultiple
shoot formation, k — hardening.

Table 1: Effects of NAAand BAP on the shoot formation
from cotyledonary nodal explants dfigna radiata (L.)
Wilczek on MS medium. Values are mean = SE of 7
replicates in each in each treatment.

Growth Mean number of shoots/ Morphogenetic
regulators explants response
(mg/l) BA (Shoots)
0.5 4.142 +2.410 +
1.0 5.285 + 1.496 +
2.0 6.428 +1.718 +
3.0 7.285 = 1.496 +
4.0 5.571 +1.618 +
5.0 3.142 +1.676 +
NAA+BA
0.5+ 0.5 3.571 £ 0.975 +
0.5+ 1.0 3.857 +0.899 +
0.5+ 2.0 5.142 +1.345 +
0.5+ 3.0 3.142 +1.345 +
0.5+4.0 3.714 +1.112 +
0.5+5.0 4571 £0.975 +
1.00+ 0.5 3.857 +0.899 +
1.00+ 1.0 4.428 £1.272 +
1,00+ 2.0 2.142 +1.069 +
1.00+ 3.0 4.285 +1.496 +
1.00+ 4.0 4.285 +1.799 +
1.00+5.0 3.285 +1.605 +
838



Table 2: Effects of growth regulators on root induction of 8.
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In vitro developed shoots dfigna radiata (L.) Wilczek

On half strength MS medium. Observations were made
after 7 weeks. Values are mean + SE of 7 replicates
each in each treatment.

9.

Growth regulators| Mean number of roots| Morphogenetic

(mg/l) explants response

(Roots) 10.
0.5 2.142 £ 0.690 +
1.0 3.142 £ 0.899 +
2.0 3.714 £0.755 +
IBA 3.0 4.714+0.755 +
4.0 3.428 £0.975 +
5.0 2.142 +1.345 +
0.5 0.571 £0.786 +
IAA 1.0 0.714 +0.487 +
2.0 1.428 +1.133 +
3.0 1.571+0.975 + 13
4.0 1.285 + 0.755 +
5.0 0.857 £ 0.690 +
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