Int.J.Curr.Microbiol.App.Sci (2014) 3(12): 801-806

ISSN: 2319-7706 Volume 3 Number 12 (2014) pp. 801-806
http://www.ijcmas.com

Original Research Article

Effect of N6-benzylaminopurine and adenine sulphate in In-vitro plant
regeneration of Phaseolus vulgaris L.
Shyam Chandra Roy Chandel and Shanker Kumar Pandey*
Department of Botany, Koshi College, Khagaria-851205, Bihar, India
*Corresponding author
ABSTRACT

Keywords
Common bean,
in vitro culture,
morphogenesis,
Phaseolus
vulgaris L.,
plant growth
regulators.

A method for regeneration of the commercially important common bean
(Phaseolus vulgaris ) using N6-benzylaminopurine(BAP) and adenine sulphate
(AS) was established. Embryogenic axes of the five Indian common bean cultivars
viz. string bean, field bean, flageolet bean, French bean and garden bean were
cultured on Murashige and Skoog medium supplemented with 100 mgl-1 myoinositol, 1 mgl-1 thiamine, 30 gl-1 sucrose, BAP (0, 5 and 10 mgl-1), AS (0, 20 and
40 mgl-1) and 8 gl-1 agar. Regardless of the concentration of BAP and AS in the
induction medium, the number of shoots and leaves differed significantly among
the common bean cultivars evaluated. The higher average of shoots was obtained
for V2 > V5 > V1 > V4 > V3. Moreover, independently of the cultivar, the
induction medium supplemented with 5 mgl-1 BAP and 20 or 40 mgl-1 AS resulted
in the higher average of shoots formation. Culture of five different varieties axes on
induction medium supplemented with different BAP and AS resulted in a
differential response. Successful acclimatization of common bean in vitro plants
were achieved in the greenhouse, and plants appeared morphologically normal. The
regeneration system developed in this investigation for this important crop could be
a useful tool for the genetic modification through mutagenesis or genetic
transformation.

Introduction
considerable interest in the development of
new bean cultivars with useful agronomical
traits. Plant biotechnology, together with
conventional breeding methods, could
facilitate bean improvement since resistance
or tolerance to biotic and abiotic stress could
be increased and seed quality, plant
architecture and reproduction modes could
be altered (Veltcheva et al. 2005).
Nevertheless, a reliable and efficient in vitro

Common bean (Phaseolus vulgaris) is an
economic important crop and one of the
major
grain
legumes
for
human
consumption in Latin America, Africa and
Asia (Varisai Mohamed et al. 2006). Despite
its importance, production growth rates are
limited by viral, fungal and bacterial
pathogens, insects, lack of drought
tolerances and nutritional deficiencies
(Aragao et al. 1996). Therefore, there is
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culture system that results in efficient
differentiation, shoot development and
whole plant regeneration is an essential
requirement for improvement of common
bean through genetic transformation or
mutagenesis (Svetleva et al. 2003). In
addition to genetic improvement, in vitro
culture is an important tool for the recovery,
conservation of germplasm and embryo
rescue.

rinsed three times with sterile distilled
water. The seeds were soaked in sterile
distilled water overnight at 26 ± 2ºC to
soften the seed coat. The embryogenic axes
were excised from the seeds and cotyledons
and root meristems were removed.
Induction
and
plant
regeneration
medium: The embryogenic axes were
cultured on Petri dishes containing 20 ml of
induction medium which consisted of MS
mineral salts (Murashige and Skoog, 1962)
supplemented with 100 mgl-1 myo-inositol,
1 mgl-1 thiamine, 30 gl-1 sucrose and 8 gl-1
agar. The induction medium was
supplemented with a combination of BAP
(0, 5 and 10 mgl-1) and AS (0, 20 and 40
mgl-1) to comprise 9 treatments (DelgadoSanchez et al. 2006). Experimental
treatments consisted of three replicates of
three Petri dishes with 10 explants in each
one. All medium pH was adjusted to 5.6
before autoclaving for 21 min at 121ºC and
1.07 kg cm-2.

In vitro plant regeneration of Phaseolus has
been reported by organogenesis (Malik and
Saxena, 1992; Ahmed et al. 2002) or
through somatic embryogenesis (Zambre et
al. 1998; Schryer et al. 2005). Although
several protocols have been described in the
literature
for
bean
regeneration,
development of an optimal in vitro culture
system still remains a major challenge since
this and other species from the Phaseolus
genus are recalcitrant for in vitro
regeneration .
Therefore, the objective of the present study
was to optimize an in vitro plant
regeneration system for five commercial
Indian Phaseolus vulgaris cultivars by
studying
the
influence
of
N6benzylaminopurine and adenine sulphate, as
a prerequisite for improvement of common
bean through genetic transformation or
mutagenesis.

The shoots regenerated from bud clusters
were excised from the original ex-plant and
transferred to baby food jars, closed with
polyethylene food wrap , containing 20 ml
of induction medium to promote elongation
and root formation. The in vitro cultures
were maintained at 26 ± 2ºC under a 16 hrs
light photoperiod (30 µmol m-2 s-1). The
average number (mean ± SE) of shoots,
leaves and roots per ex-plant were estimated
after 30 days of culture on each induction
medium. The efficiency of the treatments
[(Number of embryogenic axes with de novo
shoots/total of embryogenic axes) x 100]
were calculated.

Materials and Methods
Plant material and ex-plant preparation
Indian common bean (Phaseolus vulgaris)
was obtained from market. Seeds were
washed with running tap water and soaked
for 4 min in 70% ethanol, disinfected with
20% (v/v) sodium hypochlorite with two
drops of Tween 20 solution for 20 min and
rinsed three times with sterile distilled
water. Then, the seeds were immersed in
0.01% Benomyl solution for 4 min and

Acclimatization and field transfer
Regenerated shoots (approximately 3 cm
long) with well developed leaves and roots
were transferred to pots covered with plastic
bags and maintained in the greenhouse
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under 12 hrs light photoperiod at 26 ± 2ºC.
After one week the plastic bags were
removed. The plantlets were watered twice a
week.

Regeneration protocols using different
explants of Phaseolus spp. which has been
histologically demonstrated by Malik and
Saxena (1992) and Arellano et al. (2009). In
the present study an efficient and
reproducible method for regeneration of the
commercially important Indian common
bean using BAP and AS was established.

Results and Discussion
Multiple shoot formation began with the
swelling of embryogenic axes (Figure 1a),
and apical bud clusters formed after 30 days
of culture (Figure 1b). The apical bud
clusters were multiplied by culturing them in
the induction medium (Figure 1c) until
shoots were developed (Figure 1d).

Many factors induce development of new
structures via organogenesis, but it has been
demonstrated that regenerative capacity and
response to growth conditions is species and
genotype dependent as reported in
Helianthus annuus (Deglene et al. 1997) and
Solanum melongena. (Sharma and Rajam,
1995). Our results confirmed earlier
observations that the genotype influences
the regeneration process via organogenesis
in the bean (Santalla et al. 1998). The
genotype effects suggest that genetic factors
are important in the response to in vitro
tissue culture. In this sense, due to the
reduced genetic variability in modern bean
cultivars, the screening of a large number of
cultivars may be useful in the attempt to
achieve plant regeneration (Svetleva et al.
2003; Veltcheva et al. 2005).

Data were recorded after 30 days of culture
on induction medium supplemented with
different BAP and AS concentrations.
The Table 1 shows the effect of genotype on
the average number of shoots, leaves and
roots induced from embryogenic axes of
common
bean
(Phaseolus
vulgaris)
regardless of the BAP and AS concentration.
The average number of shoots and leaves
differed significantly among the common
bean cultivars evaluated. The higher
multiple shoot formation was obtained using
Field bean > Garden bean > String bean >
French bean > Flageolet bean. Moreover,
the higher average of leaves was obtained
using Field bean > Flageolet bean > French
bean > String bean > Garden bean. On the
other hand, no significant differences were
observed in the number of roots formed
from embryogenic axes cultured on
induction medium supplemented with
different BAP and AS concentrations

The composition of the shoot induction
medium is important in the regeneration
process through organogenesis since in this
medium a higher number of buds and shoots
are formed (Santalla et al. 1998). In this
study, BAP and AS played an important role
in the induction of organogenic structures in
the Indian bean cultivars evaluated. It is well
known that cytokinins stimulate plant cell
division and participate in the release of
lateral bud dormancy, in the induction of
adventitious bud formation, in the growth of
lateral buds and in the cell cycle control
(Gaspar et al 2003). Malik and Saxena
(1991) reported that 5 µM BAP had a
favorable effect on shoot formation from
cultured leaf explants of P. vulgaris

The shoots regenerated from the apical bud
clusters and developed into plants with
leaves and roots. The in vitro plants were
successfully acclimated with 100% survival.
The entire procedure starting from apical
bud cluster induction to establishing a plant
under
greenhouse
conditions
took
approximately 3 months.
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compared to the explants cultured on MS
medium depleted of BAP. Moreover,
Varisai Mohamed et al. (2006) indicated that
BAP and thidiazuron at 5 µM was the best
concentration for shoot formation in P.
angularis (binomial name Vigna angularis)
cvs. (azuki bean). In the absence of BAP, no
shoot bud development was found in P.
angularis. (Varisai Mohamed et al. 2006).
Delgado-Sanchez et al. (2006) observed that
22.2 or 44 µM BAP induced the formation
of buds in two Mexican P. vulgaris
cultivars. BAP has also been reported to be
effective for shoot induction in P. vulgaris
and P. coccineus (Malik and Saxena 1992;
Santalla et al. 1998). The beneficial effects
of BAP on adventitious shoot induction
were also observed in other legumes such as
Vigna angularis (Avenido and Hattori,
2000) and V. mungo (Saini and Jaiwal,
2002).

morphologically normal. The regeneration
system developed in this investigation for
this important crop could be a useful tool for
the
genetic
modification
through
mutagenesis or genetic transformation. The
average number of shoots and leaves
differed significantly among the common
bean cultivars evaluated. The higher
multiple shoot formation was obtained using
Field bean > Garden bean > String bean >
French bean > Flageolet bean. Moreover,
the higher average of leaves was obtained
using Field bean > Flageolet bean > French
bean > String bean > Garden bean.
The shoots regenerated from the apical bud
clusters and developed into plants with
leaves and roots. The in vitro plants were
successfully acclimated with 100% survival.
The entire procedure starting from apical
bud cluster induction to establishing a plant
under
greenhouse
conditions
took
approximately 3 months and the future
strategies are the in vitro protocol reported
in this study could be used for clonal
propagation of Indian bean and to obtain
competent target tissue for genetic
modification through in order to generate
plants resistant to diseases and pests.

The conclusion of this study is culture of
five different varieties axes on induction
medium supplemented with different BAP
and AS resulted in a differential response.
Successful acclimatization of common bean
in vitro plants were achieved in the
greenhouse,
and
plants
appeared

Table.1 Effect of genotype on the average number of shoots and leaves induced from
embryogenic axes of common bean (Phaseolus vulgaris L.) regardless of the BAP and AS
concentration
Genotype
Shoots1
Leaves1
2
V1- String bean
0.26 ± 0.04 b
0.27 ± 0.03 b c
V2 -Field bean
0.54 ± 0.06 a
0.41 ± 0.05 b
V3- Flageolet bean
0.10 ± 0.03 c
0.36 ± 0.04 b c
V4 -French bean
0.18 ± 0.02 c
0.23 ± 0.03 c
V5- Garden bean
0.42 ± 0.04 b
0.16 ± 0.08 a
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Figure.1 Apical bud cluster induction from embryogenic axes of
common bean (Phaseolus vulgaris L.)

bean (Phaseolus vulgaris L.). Acta
Biologica Szegediensis, vol. 46, no. 34, p. 27-28.
Aragão, F.J.L.; Barros, L.M.G.; Brasileiro,
A.C.M.; Ribeiro, S.G.; Smith, F.D.;
Sanford, J.C.; Faria, J.C. and Rech,
E.L (1996), Inheritance of foreign
genes in transgenic bean (Phaseolus
vulgaris L.) co-transformed via
particle bombardment. Theoretical
and Applied Genetics, vol. 93, no. 1-2,
p. 142-150.

Acknowledgments
The authors are grateful to Post Graduate
Dept. of Biotechnology, T.M.Bhagalpur
University, Bhagalpur, BIHAR for the Lab
facilities and moral cooperation.

References
Ahmed, E.E.; Bisztray, G.Y.D. and
Velich, I. (2002), Plant regeneration
from seedling explants of common
805

Int.J.Curr.Microbiol.App.Sci (2014) 3(12): 801-806

Arellano,
Jesús;
Fuentes,
Sara;
CASTILLO-ESPAÑA (2009) Patricia
and
HERNÁNDEZ,
Georgina.
Regeneration of different cultivars of
common bean (Phaseolus vulgarisL.)
via indirect organogenesis. Plant Cell
Tissue and Organ Culture, vol. 96, no.
1, p. 11-18.
Avenido, Renato A. and Hattori, Kazumi
(2000),
Benzyladenine-induced
adventitious shoot regeneration from
hypocotyls of adzukibean (Vigna
angularis {Willd} Ohwi & Ohashi).
Plant Growth Regulation,, vol. 31, no.
3, p. 147-153.
Deglene, Laurence; Lesignes, Philippe;
ALIBERT Gilbert and SARRAFI
Ahmad (1997), Genetic control of
organogenesis in cotyledons of
sunflower (Helianthus annuus). Plant
Cell Tissue and Organ Culture, vol.
48, no. 2, p. 127-130.
Malik, Kamal A. and Saxena, Praveen K.
(1991), Regeneration in Phaseolus
vulgaris L. Promotive role of N6benzylaminopurine in cultures from
juvenile leaves. Planta, vol. 184, no.
1, p. 148-150.
Malik, Kamal A. and Saxena, Praveen K.
(1992), Regeneration in Phaseolus
vulgaris L.: High-frequency induction
of direct shoot formation in intact
seedlings by N6-benzylaminopurine
and thidiazuron. Planta, vol. 186, no.
3, p. 384-389.
Saini, Raman and Jaiwal, Pawan K.
(2002), Age, position in mother
seedling, orientation and polarity of
the epicotyl segments of blackgram
(Vigna mungo L. Hepper) determines
its morphogenic response. Plant
Science, vol. 163, no. 1, p. 101-109.
Santalla, Marta; Power, J. Brian and
Bavey, Michael R. (1998) Efficient in
vitro shoot regeneration responses of
Phaseolus vulgaris and P. coccineus.

Euphytica, vol. 102, no. 2, p. 195-202.
Schryer, P.A.; LU, Q.; Vanderberg, A. and
BETT, K.E. (October 2005), Rapid
regeneration
of
Phaseolus
angustissimus and P. vulgaris from
very young zygotic embryos. Plant
Cell Tissue and Organ Culture, vol.
83, no. 1, p. 67-74.
Sharma, Pankaj and Rajam, Manchikatla
V. Genotype, explant and position
effects on organogenesis and somatic
embryogenesis in eggplant (Solanum
melongena
L.).
Journal
of
Experimental Botany, January 1995,
vol. 46, no. 1, p. 135-141.
Svetleva, D.; Velcheva, M. and Bhowmik,
G. (2003), Biotechnology as a useful
tool in common bean (Phaseolus
vulgaris L) improvement. Euphytica,
vol. 131, no. 2, p. 189-200.
Varisai Mohamed, Shamsudeen; SUNG,
Jih-Min; JENG, Toong-Long and
WANG,
Chang-Sheng.
(2006)
Organogenesis of Phaseolus angularis
L.: high efficiency of adventitious
shoot regeneration from etiolated
seedlings in the presence of N6benzylaminopurine and thidiazuron.
Plant Cell Tissue and Organ Culture,
vol. 86, no. 2, p. 187-199.
Veltcheva, M.; Svetleva, D.; Petkova, Sp.
and PERL, A. (2005), In vitro
regeneration
and
genetic
transformation of common bean
(Phaseolus vulgaris L.) - Problems
and progress. Scientia Horticulturae,
vol. 107, no. 1, p. 2-10.
Zambre, M.A.; DE Clercq, J.; Vranová, E.;
Van Montagu, M.; Angenon, G. and
Dillen, W. (1998) Plant regeneration
from embryo-derived callus in
Phaseolus vulgaris L. (common bean)
and P. acutifolius A. Gray (terapy
bean). Plant Cell Reports, , vol 17, no.
8, p. 626-630.

806

