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ABSTRACT

A simple and rapid regeneration protocol was depediofrom cotyledonary node of blackgraXigha mungo (L.)
Hepper). Murashige and Skoog’s (MS) medium suppieetewith BAP at 4mg’ was more effective in producing
shoots. The culture expressed maximum plant reggaerrpotential with four shoots per cotyledon egeneration.
Green shoots thus developed were successfullydautain 20 days on MS media containing IBA 1rilg Over 86
% of rooted plants grew well and produced seedsally when transferred to green house.
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INTRODUCTION

Legumes are mostly grown in nutrient poor soils, these constraints through traditional breeding
under rain fed conditions and suffer from a host revealed limited success, due to availability of
of biotic constraints. This lead to the low low genetic tolerance. The potentials of
productivity of legumes and improving the biotechnological tools can be explored by
varietal performance against these constraints is supplementing the breeding programes through

need of the day. Black gramVi¢na mungo (L.)
Hepper) is a widely cultivated pulse crop mainly
for its protein rich content. Although India is the
main producer of black gram, but production is
limited due to various biotic and abiotic stresses.
The high susceptibility of the crop to yellow
mosaic virus (YMV), fungal pathogens, insects
and drought result in significant yield losses
[1,2]. Attempts to enhance genetic tolerance to

insertion of genes of interest into elite genotypes
of blackgram. For genetic transformation,
however, a robust and high frequency
regeneration system is needed. Legumes in
general are recalcitrant to tissue culture and are
highly genotype specific [3]. In this report, we
present a simple and efficient protocol for rapid
in vitro plant regeneration from cotyledons of
black gram.
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MATERIALSAND METHODS
2.1. Seed Disinfection

exogenous addition of other growth regulators
(Fig-1) Though BAP at 4.0 mg/l with 0.5 mg

Surface sterilization of the seeds was done by IAA/L responded similar results, but regeneration

rinsing them in 70% ethanol for 1 min, followed
by 0.1% Mercuric chloride for 5 min. The seeds
were then rinsed in sterile distilled water 3-4
times and soaked in sterile water for overnight.
The imbibed seeds were decoated and two
cotyledons were carefully separated [4].

2.2. Shoot Induction

The embryo was excised. The cotyledons were
placed in contact with the shoot induction
medium. The medium used was MS containing,
3%sucrose, 0.8% agar and combination of
different plant growth regulators i.e. Benzyl
amino purine (BAP), NAA and IAA. The plant
growth regulator combinations tested were BAP
(1, 2, 3, 4 mg/l) alone and in combination with
0.5 mg/l IAA or with 1.0 mg/l NAA.
Observations on regeneration frequencies,
number of shoots per explant were recorded.
Elongated shoots were rooted on
MS+IBA(Indole-3-butyric acid) Imgl/l
+3%Sucrose+0.8%Agar with ten different
concentration of IBA (0.1 mg/l to 1.0 mg/l).
Plantlets transferred to plastic buckets containing
farm soil were irrigated with water and/or half
strength Hoagland solution alternatively [5].

RESULTS

The type and concentration of plant growth
regulators strongly influenced the organogenic
potential of the cotyledonary node explant of
black gram. In response to different combinations
of growth hormones cotyledonary node explant
responded for shoot initiation was ranging from
70-90 %.( Table.la).The frequency of shoot
initiation seemed to depend more on
concentration of BAP [6]. The shooting
frequency was ranged from 2.34% to 87.5%,
when BAP was used alone or in combination
with NAA or IAA. Maximum shoot regeneration
frequency (87.5%) was observed on 3.0 mg/l
BAP medium with 4.2 shoots/explant without any
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frequencies were low. Inclusion of NAA and IAA
in shoot induction medium found not useful in
improving either shooting frequency or (
Table.1b) number of shoots/explants [3]. Benzyl
adenine is the most widely used and effective
cytokinin for various legumes including Vigna
species [7].

Green healthy shoots regenerated within 24 days
were transferred on to rooting media of MS
medium with ten concentrations of IBA (0.1 mg/I
— 1.0 mg/l).High concentration IBA (1.0mg/l)
observed highest rooting frequency of 95% in 20
days compared to all other concentrations
(Table.2; Fig.1). Similar results have been
described for vigna mungo, [8] where elongated
shoots obtained from callus were rooted on B5
medium with 14.7 mM IBA. The IBA was an
efficient auxin to produce the shoots [9].

After 20 days, healthy plant lets with good root
systems, were transferred to sterile soil and
maintained in controlled conditions in the growth
room itself. After 10 days the plants were
transferred to green house. In conclusion, using
plant growth regulators ,the efficient shoot and
root initiation from cotyledonary node afgna
mungo [10] has been standardized. The cotyledon
could serve as an ideal explant material for
developing an efficient blackgram transformation
system.
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[Table-1a].

Growth regulators Responding

(mg/l) Explant

1.0 BAP 7045.77

2.0 BAP 7045.77

3.0 BAP 9046.77

4.0 BAP 8046.77

1.0 BAP+0.5 IAA 60+8.82

2.0 BAP+0.5 IAA 70+3.33

3.0 BAP+0.5 IAA 90+3.33

4.0 BAP+0.5 IAA 70+3.33
1.0 BAP+1.0 NAA 70+11.55

2.0 BAP+1.0 NAA 70+8.82

3.0 BAP+1.0 NAA 80+6.67

4.0 BAP+1.0 NAA 80+5.77

[Table - 18] : Cotyledonary node explamesponse to
growth hormones for shoot initiation

[Table-1b].
] Number of
Growth regulators) Regeneration
shoots per
(mgll) frequency
explant
1.0 BAP 23.4445.77 1.340.67
2.0 BAP 53.3+3.33 1.3+0.33
3.0 BAP 87.5+3.33 4.2+0.33
4.0 BAP 76.7+3.33 2.7+0.33
1.0 BAP+0.51AA | 23.4415.77 NS
2.0 BAP+0.5IAA| 33.4445.77 1.340.67
3.0 BAP+0.5IAA| 66.3+5.77 1.340.67
4.0 BAP+0.5I1AA | 33.4445.77 2.3+0.67
1.0BAP+1.0 NAA NR NR
2.0BAP+1.0 NAA NR NR
3.0BAP+1.0 NAA NR NR
4,0BAP+1.0 NAA NR NR
Figl. Regeneration of black gram [Table - 1b] : Cotyledonary node explant shooting

a) Cotyledonary response b) Shooting c) Rooti)g  frequency or number of shoots/explants
rooted plant e) hardening
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[Table-2]. purine .This can be helpful with agrobacterium
tumeficienes for development of transgenics.
Growth .
requlator Rooting Days
REFERENCES
IBA mg/ frequency of root
0.1 - - o ) _
02 - - 1. Agnihotri S, Singh RR, Chaturvedi HC. 2001. In
0'3 - - vitro high frequency regeneration of plantlets of
0'4 - - Vigna mungo and their ex vitro growth. Ind. J.
0'5 20 17 Exp. Biol. 39: 916-920
- 2. Sahoo, L., Sugla, T. and Jaiwal, P. K., (2002).
0.6 50 17 . . : _
vitro regeneration and genetic transformation of
0.7 0 19 Vigna species ,in biotechnology for improvement
0.8 90 21 of legumes, edited by P K Jaiwal &R P Singh
0.9 NR . (Kluwer  Academic Publishers,Dordrecht,The
1.0 95 20 Netherlands),1-48.
[Table - 2] : Root formation after 20 days in an 3. Somer, D. A, Samac, D. A. and Olhoft, P. M.
medium with varying concentration IBA. (2003) Recent advances in legume transformation.
plant physiol.131 892-899.
DISCUSSION 4. Pellegrineschi A. 1997. In vitro plant regeniemat

From this we can come across rapid regeneration
from cotyledonary node other then any explants 5.
[11]. Cotyledonary node has highly meristematic
tissue [12] and has responded short time than
other explants. Among various concentrations,
benzyl amino acid with 3mg/l has show best
response. Within 25 days then plants are
transported to rooting which contain 1mg/l Indole
Butyric Acid. Then greeny healthy plant were
kept under the plastic cups containing garden soil
and soilrite (3:1) mixture of about 15 days so as 7.
to maintain 100% relative humidity.

In recent years, nodal explants have been
preferred to produce large number of genetically
identical clones [13, 14]. Then these plants 8.
showed 92 % survival rate, equal growth and
good vyield. These were disease resistant, stress
tolerant and grown in drought conditions. 9,

CONCLUSION

In this present report the efficient and rapid
regeneration protocol has best regeneration with
explant cotyledonary node of blackgramga
mungo) by the growth hormone benzyl amino

V.Sridevi, et al.

via organogenesis of cowpea (Vigna unguiculata
L. Walp.). Plant Cell Rep. 17: 89-95

Geetha, N., Venkatachalam, P. and Lakshmisita,
G. (1999) Agrobacterium-mediated genetic
transformation of pigeon pea (Cajanus cajan L.)
and development of transgenic plants Via Direct
Organogenesis .plant biotechnol.16. 213-218.
Avenido RA, Hattori K. 2000. Benzyladeninine
induced adventitious shoot regeneration from
hypocotyls of Adzukibean (Vigna angularis
(Willd Onwi and Ohashi). Plant Growth Regul.
31: 147-153

Ignacimuthu S, Franklin G. 1999. Regeneration of
plantlets from cotyledon and embryonal axis
explants of Vigna mungo L. Hepper. Plant Cell
Tiss. Org. Cult. 55: 75-78

Amitha K, Reddy TP. 1996. Regeneration of
plantlets from different explants and callus
cultures of cowpea (Vigna anguiculata L.).
Phytomorphology 46: 207-211

Patel, M. B., Bharadwaj, R. and Joshi, A.(1991).
Organogenesis in vigna radiate (L.)Wilczek.
Indian J Exp Biol, 29(1991)619-622.

10. Jaiwal, P. K. and Gulati, A.(1995).Current sat

and further strategies of in vitro culture techr@gu
for genetic improvement of mung bean[vignha
radiata (L.) [Wilczek], Euphytica, 86(1995)167-
181.

23



11.

12.

13.

14.

EFFICIENT PLANT REGENERATION FROM COTYLEDONARY NODBF BLACKGRAM

Sumita A, Pratap, J. H and Bidyut Kumar, S.
Effect of Thidiazuron (TDZ) on In vitro
Regeneration of Blackgram (Vigna mungo L.)
Embryonic Axes J. Crop Sci. Biotech. 2012 15 (4)

: 311 ~ 318.

Jayanand B, Sudarsana G, Sharma KK. 2003. An
efficient protocol for the regeneration of whole
plants of chickpea (Cicer arietinum L.) by using
axillary meristem explants derived from in vitro -
germinated seedlings. In Vitro Cell Dev. Biol. 39:

171-179.
Karthikeyan AS, Sarma KS, Veluthambi K. 1996.
Agrobacterium tumefaciens-mediated

transformation of Vigna mungo (L.) Hepper. Plant
Cell Rep. 15: 328-331.

Popelka CJ, Gollasch S, Moore A, Molvig L,
Higgins TJV. 2006. Genetic transformation of
cowpea (Vigna unguiculata L.) and stable
transmission of the transgenes to progeny. Plant
Cell Rep. 25: 304-312.

V.Sridevi, et al.

24



