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ABSTRACT

the callus derived from leaf explants of cicer arietinum L.

The main aim of the present research is to detect the molecular variation (RAPD analysis) in cicer arietinum L. The seeds of cicer
arietinum L. were raised through in vitro culture aseptically. Callus mass was induced from the leaf explants in MS medium
supplemented with various concentration and combination of plant growth regulators. After the process of regeneration, the
genomic DNA was isolated from the calli derived from the leaf explants and the molecular variation was studied through molecular
marker (RAPD) analysis and polymorphic, monomorphic variations also have been studied. Molecular variations were observed in

Keywords: Cicer arietinum L, PGRs -Plant Growth Regulators, RAPD- Random Amplified Polymorphic DNA.

INTRODUCTION

Legumes are important source of good quality protein in
the diets of people and are valuable as animal feed.
Chickpea is the third most important grain legume in the
world grown in an area of about 10 million hectare with a
production of 7.8 million tons™. Since genotypic and
environmental factors are components determining yield
and quality in plants, a primary aid should be the
determination of effects of genotypic factors in selection.
As the effect of environment on yield and quality in plants
is not heritable, effects of genotypic factors on yield and
related characters in plant breeding research need to be
examined®,

Random amplified polymorphic DNA’s (RAPD’s) is one of
the most popular techniques, which has been used for
measuring genetic diversity in several plant species,
including chickpea **® and lens’. Due to poor viability of
stored seed and a lack of scientific protocol for in vitro
mass multiplication, the present investigation focused on
callus induction and detection of molecular
polymorphism using RAPD. The standardized protocol will
certainly provide sufficient knowledge regarding the
callus induction and positive genetic transformation study
of cicer arietinum L.

MATERIALS AND METHODS

Cicer arietinum L. seeds sterilization: The seeds of the
cicer arietinum L. were collected from the local market of
Namakkal, Tamil Nadu, India. Seeds were washed with
distilled water for 10 minutes to remove the dust or sand
particles. Then they were surface sterilized by using
sodium hypochlorite wash for 7 minutes. After 7 minutes
the seeds were washed three times in sterile double
distilled water to remove the traces of surface sterilizing
agents®.

Seed germination: The surface sterilized seeds were
rinsed with 70% ethanol for 30 seconds to 1 minute and
then disinfectant in 0.05% mercuric chloride for around 4
to 5 minutes in Laminar Air Flow unit (LAF). The seeds
were washed 5 times with distilled water to remove the
traces of mercuric chloride. The surface sterilized seeds
were taken in a petri dish and analyzed for undamaged
seeds for inoculation. The seeds were inoculated in 1x
Murashige and Skoog medium with different
concentration of sucrose (1% to 4%) and 1%® . The seeds
were incubated at 25+2°C with light intensity of 1000 lux
with relative humidity between 50 to 60% under photo
periodic regime for 16 h light and 8 h dark cycles. These
cultures were observed regularly.

Callus induction (In leaves): The potential of four
different PGRs (NAA, Kinetin, 2,4-Dichloro phenoxy acetic
acid and 1AA) were analyzed for the induction of callus.
Three different concentrations of 2, 4- Dichloro phenoxy
acetic acid (0.5, 1.5 and 2.0 mg/L) and a single
concentration of NAA (1.0 mg/L), IAA (1.0 mg/L) with
Kinetin (0.5 mg/L) were used with MS media’ as a basal
medium. All the media formulations had 3% of sugar .
The pH of the media was adjusted to 5.6-5.7 and then
sterilized in an autoclave. The sterilized leaves were cut
into discs of approximately equal sizes (~1 inch2) and
were placed on to the media in a way that abaxial surface
of the leaf disc was down on the medium. Each media
formulation was inoculated by 10 discs (2 discs per jar).
All the jars were placed under illumination, provided by
white fluorescent tube lights (~2000 lux), with a
photoperiod of 16 hours.

DNA isolation (Leaves): Only the successful procedure of
DNA isolation along with the modifications that were
carried out and purification is reported here. The DNA
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isolated by CTAB method? was dissolved in 1 ml of sterile
double distilled water.

DNA extraction (Callus): Genomic DNA was extracted
from callus. Calli were separated from the explant, and
genomic DNA was extracted from 200 mg of leaf callus™.
DNA quality was checked on 0.8% agarose gel.

Electrophoresis and visualization: A denaturing 4.5%
polyacrylamide gel (29:1, acrylamide-bisacrylamide)
containing 7.5 M urea in 0.5 x Tris-borate (TBE) buffer
was prepared ™. The long glass plate was pretreated with
ethanol 96% (3 x), thoroughly washed, dried, and coated
with a mixture containing 1 ml of ethanol 96%, 0.5%
acetic acid, and 5 pl of Silane A 174 (Sigma-Aldrich) to
bind the gel to the plate for easy handling. This mixture
dried for 10 minutes and was then washed with ethanol
96% (3 x). The short glass plate was pretreated with
ethanol 96% (3 x), coated with Rain-X (Unelko, Scottsdale,
Arizona) and left to dry for 10 min. After treating the
plates and pouring the polyacrylamide gel, 2 pl of isolated
DNA (callus and from leaves) was loaded by well. The gel
was run at 55 W for 3 h.

RAPD analysis: RAPD analysis was performed in a 15 pl
volume of reaction mixture containing 1 X Taq
Polymerase Buffer with 25 mM MgCI2), 0.6 units of Taq
DNA Polymerase (Bangalore Genei, India), 5 mM dNTPs
(MBI Fermentas), 10 mM of random decamer primer
(Finnzymes) and 15 ng of total genomic DNA.
Amplifications were carried out using a DNA thermal
cycler (Mastercycler gradient, Eppendorf) with the
following parameters: One cycle at 94°C for 2 min, 36°C
for 2 min and extension at 72°C for 2 min; 29 cycles of
denaturation at 94°C for 1 min, primer annealing at 36°C
for 1 min and extension at 72°C for 1 min; and final
extension at 72°C for 10 min. The reaction was stored at
8°C till loaded on gel. The products were size fractionated
on 1.2% agarose gel and visualized under UV light after
ethidium bromide staining?.

Statistical analysis

All cultures were incubated for six weeks and replicate
explants were cultured per treatment. Cultures were
rated at weekly intervals. Data was reported as mean +
SD by using the Statistical Package of Social Sciences
(SPSS).

Table 1; Germination of seeds of Cicer arietinum L

S.No | Combinations of media | Number of leaves* | Number of branches* | Number of roots*
1 MS+ 1% Sucrose+ 1% Agar 18.0+3.8 3.1+1.4 9.3+0.8
2 MS+ 2% Sucrose+ 1% Agar 39.3+2.5 8.6+0.8 12.6£1.7
3 MS+ 3% Sucrose+ 1% Agar 9.6+3.3 5.8+1.1 5.6+1.5
4 | MS+ 4% Sucrose+ 1% Agar 12.6+3.5 2.610.8 1.6+0.8

* Values are mean of replicates

Table 2: Growth of callus in various combinations of Plant Growth Regulators (PGRS)

S.No PGRs % of callus response (leaf)* | Nature of callus
1 2,4-D 0.5mg/L 74.2+2.2 White, Soft
2 2,4-D 1.5mg/L 82.8+1.8 White, Soft
3 2,4-D2.0mg/L 90.6+1.8 White, Soft
4 IAA + Kinetin 0.5 mg/L + 0.5 mg/L 68.5+6.0 White, Soft
5 IAA +Kinetin 1.0 mg/L + 0.5 mg/L 79.1+5.9 White, Soft
6 NAA + Kinetin 0.5 mg/L + 0.5 mg/L 75.5+9.4 Green, Hard
7 NAA + Kinetin 1.0 mg/L + 0.5 mg/L 81.65.5 Green, Hard

Media — MS + 2% Sucrose + PGRs, *Values are mean of replicates

Table 3: RAPD analysis in the mother plant and somaclonal variant in Cicer arietinum L. callus

S.No Primers Cicer arietinum L. Callus
MMP* PMP* MMP* | PMP*
1 OPA2 4 3
2 OPA18 1 3 2
3 OPW 19 4 1 3
4 OPP13 4 3 3 1
5 OPAB 08 1
6 OPAB 14 2 2 1

MMP — Monomorphic band; PMP — Polymorphic band; * - Number of bands
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RESULTS AND DISCUSSION

In vitro cicer arietinum L. plantlets were raised using
various combinations of sucrose and agar with MS
medium. Most of the seeds were started germination
after 5" day of the inoculation. After 10" day the plants
were got about 2 ¢cm in length. In various combinations
used 2% sucrose + MS medium was found to be effective
(Fig. 1, Table 1).

Figure 1: Germination of Aseptic Plantlets of Chick Pea
Seeds (Cicer Arietinum L.)

| GERMINATION OF ASEPTIC PLANTELETS OF CHICK PEA SEEDS

Different plant growth regulator (PGRs) at different
concentrations and various combinations were tried for
their effects on cicer arietinum L. callus culture. The calli
growth was observed in all types of concentrations of
growth hormones. Mass of tissues was produced more on
the cut edges of the explants (Table 2, Fig.2). The results
indicated that cicer arietinum L. callus was induced on 2,
4- dichloro phenoxy acetic acid at 2 mg/L was found to be
good when compared to the other PGRs induced callus
induction. Growth of the calli was occurred in the shoot
induction media having 4 mg/L BAP (Fig. 3)">"*.

Figure 2: Callus growth of cicer arietinum I. (in 2, 4-D 2 mg/l)

2,4-D 2mg/l

Figure 3: Shoot induction of cicer arietinum . (in BAP 4 mg/I)

The genomic DNA was isolated and observed in the form
of pellets. The pellets were dissolved in 0.1 x TE buffer. 2
ul of isolated DNA samples were loaded in agarose gel
and the bands were observed under UV transilluminator

(Fig. 4).

Figure 4: Isolation of Genomic DNA from Mother Plant
and Somaclonal Variant (Callus Of Cicer Arietinum L.)

MP1 MP2 SV1 S\V2Z2
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Genomic DNA from Mother Plant and Somaclonal
Variant celf line of Cicer arietinum

Amplification was observed in mother plant and calli
(molecular variants) using the different primers (OPA2,
OPA18, OPW 19, OPP13, OPAB 08 and OPAB 14) (Fig. 5
and 6).

Figure 5: RAPD Analysis in Mother Plant and Somaclonal
Variant in Chick Pea (Cicer Arietinum L.)
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