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Jatropha curcas a monoecious perennial shrub belongs to family euphorbiaceae. Mainly known as a biodiesel crop its
commercialization is elusive due to variations in seed yield, oil content, and slow germination rates. Optimization of in

ABSTRACT

vitro conditions for callusing and rapid regeneration is of paramount importance due to its slow regeneration. We used
different concentrations of growth hormones followed by optimizing the conditions that gave best results on MS medium
supplemented with IBA (3mg/l) + KN (1mg/l). Callus regeneration was tried on different concentrations and combinations
of BAP + KN + GA3. Regeneration of shoot primordial was highest in the calli cultured on MS + BA (2 mg/l) + KN (3 mg/l).
Shoots were grown after 4-5 weeks of incubation under optimized conditions. This developed protocol would be utilized

for long scale production of elite genotypes and for genetic interventions of Jatropha curcas. This in vitro protocols provides

the usage for rapidly establishing high oil yielding plantlets.
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INTRODUCTION

Jatropha curcas is a tropic perennial shrub belongs to fam-
ily euphorbiaceae. J. curcas has gained much attention
for both non-oil producers and oil producing countries
around the world due to its high seed oil content, without
competing with food production (Grimm 1996). Jatropha
curcas is mainly cultivated as a biofuel crop on marginal
land of poverty but its commercial success to be used as
biofuel crop are mainly elusive due to variations in seed
yield, oil content, low seed viability and slow germination
rates. Therefore improvement in programmes of populariz-
ing J. curcas by modern methods such as development of
tissue culture protocols to facilitate large scale production
of plants and genetic modifications is important (www.jat-
rophabiodiesal.org).

Various reports are available on tissue culture of J. curcas by
using different explants such as leaves, shoot tips, nodes and
axillary nodes, cotyledons and petiole cotyledons in MS me-
dia using cytokinin and auxin as growth hormones (Deore and
Johnson 2008; Sujata et al, 2005). But the major issue with J.
curcas is its slow regeneration through callus or other explants
used for in vitro propagation. By taking in consideration this
problem the present study was conducted to develop a proto-
col for rapid callusing and regeneration of J. curcas using leaf
explant.

Material and Methods
Selection of plant material and establishment of ax-
enic cultures

The J. curcas plant cuttings were procured from the Na-
tional Botanical Research Institute, Lucknow, U.P., India
and planted in pots in a polyhouse at the experimental
area of the Department of Biotechnology and Bioinfor-
matics, Jaypee University of Information Technology, Wak-
naghat, India.

Selection and culture of explants

Young leaves were taken from in vitro grown plantlets of
J. curcas were surface sterilized with bavistin (0.5% for 2
mins) and HgCI2 (0.1% for 30 sec) and cultured on MS
medium supplemented with different concentrations and
combinations of growth hormones such as 2,4-D, IAA,
NAA and IBA with sucrose 3% (w/v). The pH of the me-
dia was adjusted to 5.7 using 0.1 N HCl and 0.1 N NaOH
and finally agar-agar 0.8% (w/v) was added as a gelling
agent. The media were autoclaved at 121°C and 15 Ib/in2
pressure for 15 - 20 min. The autoclaved media were kept
in the Laminar Air Flow hood for 1 - 2 days before inocu-
lations. The explants were excised aseptically and cultured
on above mentioned media. The cultures were incubated
at 16 h light /8 h dark cycle at 25 + 2°C in plant tissue
culture chamber. Data were recorded on days to initia-
tion of callus formation, per cent explants forming calli,
days to compete callus formation. The data were statisti-
cally analyzed for test of significance. The cultures were
sub-cultured after every 15 — 20 days on callus induction
media for 2 months so as to obtain good growth (Table
1).

56 | PARIPEX - INDIAN JOURNAL OF RESEARCH



Volume : 4 | Issue : 12 | December 2015

ISSN - 2250-1991

Table1: Effect of different growth hormone supplement-
ed in MS media on callus induction frequencies of J. curcas.

Name |Media composition Egr”muéd % of callusing
M1 TDZ+24D (2:1) 40 No response
M2 TDZ+NAA+BAA (2:1:3) 25-30 |50%-70%
M3 24D+NAA ( 3:1) 30-32 |40%-50%
M4 BA + NAA (3:2) 20-25 |70%-80%
M5 IBA+KN (3:1) 10-12  |100%

Plantlet regeneration

After the explants were completely transformed into callus
mass, the calli or parts thereof were transferred onto regener-
ation media consisting of MS salts supplemented with differ-
ent concentrations of BA, KN and GA3 for differentiating into
shoots. Calli of cream color originating from different explants
were transferred onto regeneration media and incubated in
the plant tissue culture chamber maintained at 16 h light/8
h dark photoperiod. Twenty calli from each explant were cul-
tured on each regeneration medium for regeneration. The
data were recorded on days to shoot primordial initiation, per
cent calli forming shoot primordia, number of primordia/callus
and number of shoots/callus. The regeneration frequency was
determined by counting the number of calli forming shoot pri-
mordia and plantlets. The data were statistically analyzed for
test of significance (Table 2).

Table 2: Effect of various media on shoot regeneration
and shoot multiplication in calli- derived from explants
of J. curcas.

% Calli formed |No. of

Name |[Media composition into shoots Shoots per
after 3 weeks |explant

R1 BA+GA3 (2:1) 50-60% 2.8+0.8

R2 BA+KN (2:3) 80-90% 11.8+0.8

R3 BA (4) No response -

R4 BA+KN (4:3) No response -

R5 KN (3) No response |-

R6 KN+GA3 (2:3) 40-60% 3.8+0.8

R7 KN+GA3 (0.5:1) No response -

R8 BA+IAA (1:1) 60-70% 7.8+1.3

R9 BA+NAA (1.5:0.5) 50-60% 11.8+0.8

R10 |[BA+NAA (1:1) 90-95% 24+1.3

R11  |KN+GA3+BA (1:1.5:1) |No response -
R12 |KN+IBA (3:1) No response -

BA+IBA+GA3
R13 1(155:0.25:0.5)

R14 |BA+GA3 (2.5:0.5)

KN+IBA+BAP
R15 1(0.5:02:0.3)

No response -

No response -

No response -

Results and Discussion

Establishment of callus cultures

Callus cultures were initiated from different explants such as
leaf discs, nodal and root segments of J. curcason MS salts
supplemented with different concentrations of growth hor-
mones as shown in Table 1. Callus formation initiated in all
explants within 7 days at the cut surfaces in all test media
combinations (Figure1).

Figure 1: Callus initiation and proliferation from leaf ex-
plants of J. curcas; (a) Callus initiation (b) Callus growth.

All the explants were transformed into complete callus mass
within 10-12 weeks of culture. Overall, MS medium supple-
mented with IBA (3 mg/l) + KN (1 mg/l) was found to be the
best for callus induction with frequencies of 100%. Callus
cultures derived from leaf explant were sub-cultured for 3-4
weeks so as to proliferate the calli on suitable callus induc-
tion media. Calli with a creamy and even green in appearance
were taken for regeneration.

Regeneration of callus cultures into shoots

Proliferating callus cultures or parts thereof were subcultured
onto regeneration media containing MS salts supplemented
with different concentrations and combinations of BA, KN and
IBA (Table 2). Media containing BA and KN induced shoot pri-
mordia formation in the form of green nodular structures. The
MS + BA (2 mg/l) + KN (3 mg/l) was found to be the best for
regeneration. (Figure 2).

Figure 2: Regeneration of callus cultures derived from leaf
into shoots; (a) Emergence of shoot primordia (b) Shoot
regeneration (c) Shoot elongation and growth.

The shoots regenerated from callus cultures were allowed to
grow on regeneration medium for better growth. Shoot mul-
tiplication occurred in media consisting of MS + BA (1 mg/l) +
NAA (1 mg/l) +GA3 (1.5 mg/l) and about 24+1.3 shoots were
produced after 20-30 days.

Discussion

The overall objective of the current study was to develop an in
vitro system for establishment of high frequency callusing and
regeneration from leaf explants of J. curcas. Due to roadblocks
in commercialization of J. curcas due to its low yield, improve-
ment in various character such as flowering, seed oil content,
no. of branches etc. genetic interventions is now been target-
ed. Therefore, rapid callusing regeneration is necessary which
has been a major problem in J. curcas. According to the report
by Soomro & Memon (2007) callus was induced after 15 days
for leaf explant where with our hormone composition it was
achieved within 7 days and complete callus mass as formed
after 12-15 days with 99% of leaf explants responded. Callus
produced was soft, very friable, compact, globular which is in
accordance with Rao et al. (2006) expect callus was of cream
color. Other interesting fact is that while growing callus on
IBA + KN media darkening of callus did not occur even after
30-35 days.

Shooting was induced after 20-30 days of callus sub cultured
on regeneration media with 80% frequency, which is quiet
rapid. Induced shoots length was reached upto 4.5 cms af-
ter 20 days and shoots multiplied upto 24+ 1.3 in number.
However previous reports indicated that about 3.9 ¢cm height
was achieved after 6 weeks (Jeevan et al., 2013). Kumar et
al. (2010) reported that using explants as leaf discs cultured
in basal MS medium failed to give any response and turned
yellow subsequently whereas our results were best using leaf
discs as explants. In vitro propagation of J. curcas is important
for homogeneity of the plant traits and varietal selection as in
vitro raised plantlets has shown less variability than seed raised
plantation or through miropropagation (Daudet et al., 2011)

Conclusion
The present study established that J. curcas plantlets were re-
generated in vitro with in very short span of time through in-
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direct organogenesis from leaf explant. These techniques will
passed a way for future exploitation for large scale production
and genetic interventions for high oil and high female flower-
ing, which could be used for the production of high yielding
variety of J. curcas.
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