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Abstract

The present investigation focused on in vitro propagation of Maerua apetala
through nodal and shoot tip explants. The explants placed on Murashige and
Skoog (MS) medium fortified with either BAP (0.5-3.0mg/l) or BAP (0.5-
3.0mg/l) in combination with IAA (0.1-0.6mg/l) and TDZ (0.1-2.5mg/l)
produced adventitious shoots. Maximum Shootlets were observed on MS
medium supplemented with BAP 1.0 & 1.5 mg/I that produced 80% shoots.The
explants inoculated on MS medium with BAP 1.0 mg/l yielded maximum average
number of Shoots (14.5+1.18) and mean length of shoots (5.5 cm). The in vitro
derived micro shoots were subjected to rooting on ¥ MS medium with IBA (0.5-
2.5mgl/l), IAA (0.5-2.5mg/l) and NAA (0.1-2.5mg/l). The Maximum number of
roots was observed in IBA 1.0 mg/l that initiated 80% roots and an average of

6.4+0.61° roots.
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Introduction

The medicinal tree Maeraua apetala belonging to Capparaceae are scattered in
Tamil Nadu (Gamble and Fischer, 1915-1936; Hooker, 1872-1897; Matthew,
1981). There are 40 genera and 450 species of herbs, shrubs and rarely trees are
distributed nearly equally over tropical and subtropical regions (Caius, 1998).
Many of these plants have been used in traditional systems of medicine. Maerua
apetala has not been explored extensively by the scientific world so far as it has
very little previous record of use in traditional medicine.

Maerua apetala is commonly known as ‘Iruvali’ in Tamil and is a medium sized
tree of scrub jungles and endemic to Tamil Nadu and Andhra Pradesh (Daniel
and Uma Maheswari, 2001). Traditionally, the root bark paste is applied for
leucoderma and the extract given orally for the same by Chenchus and Lambadies
(Reddy et al., 1995). Tender leaves ground with spices and the paste made into
pills are given orally for nervous disorders and foot pains by Chenchus (Diallo et
al., 2000).
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Materials and Methods

The study plant was collected from Gangaikondan Spotted Deer park location. It
is a tree about 4 m tall, young branches pale, glabrous; Leaves trifoliate, leaflets
elliptic, linear obtuse or rounded at base, coriaceous; Flowers pale green, terminal
corymbs, bracteolate; pedicels 2 cm long. Calyx tube 0.3 cm long. Petals absent.
Stamens many; gynophores about 1.8 cm long. Ovary ovoid. Fruits ovoid; seeds
trabeculate; Flowers and Fruiting season March-July.

The nodal and shoot tip explants were collected from the healthy mother plants,
thoroughly washed with running tap water for 10 min. followed by Tween 20
treatments for 10 minutes to remove the superficial dust particles. Then the
explants were surface sterilized inside the Laminar Air Flow chamber with 0.1%
HgCl; solution for 3 minutes, followed by rinsing three times with double
distilled water. The sterilized nodal segments were implanted vertically on MS
medium (1962) fortified with 3% sucrose, 0.6% (w/v) agar and different
concentrations and combinations of BAP (0.5-3.0 mg/l), IAA (0.1-0.6 mg/I) and
TDZ (0.1-2.5) for shoot induction. Proliferated shoots initiated from nodal
segments were sub cultured for further multiple shoot induction. Regenerated
multiple shoots were cut and individual shoots were transferred into MS medium
containing different concentrations of IBA (0.5-2.5 mg/l), IAA (0.5-2.5 mg/l) and
NAA (0.1-2.5 mg/l) for root induction. For the purpose of hardening, the rooted
plantlets were thoroughly washed to remove the traces of agar and planted in
polycups containing a mixture of soil, sand and farmyard mixture in the ratio of
1:1:1 and covered with perforated plastic bags and hardened for four weeks in a
mist chamber before transfer to the field.

Results and Discussion

The nodal and shoot tip explants on MS medium supplemented with BAP (0.5 -
3.0mg/l), TDZ (0.1 - 2.5 mg/l) and 1AA (0.1 - 0.6 mg/l) induced multiple shoots.
The MS medium augmented with BAP (1.0 mg/l) induced 80% of multiple shoot
formation and maximum number (14.5+ 1.18) of shoots per explant was
observed. Maximum shoot length of 5.5 cm was observed on the same medium
concentration (Table 1 & Plate 1). In the same way Purohit and Kukda (2004) were
able to induce multiple shoots from nodal explants of a 30-yr-old tree of Wrightia
tinctoria on MS medium supplemented with BAP 2.0 mg/l which affirms that
BAP alone may also induce multiple shoots. In the same way Isabel et al. (2004)
formulated a micropropagation protocol for Helianthemum stropogophyllum.
Shoot tips and nodal segments isolated from seedlings were used as primary
explants. Multiple shoot production was observed in MS medium supplemented
with different concentrations of BAP. Lee and Chan (2004) also observed
multiple shoots from the nodal segments of Orthosiphon Stamineus using MS +
BAP 0.5 mg/l. However there are reports from Daniela et al. (2009) who observed
BAP along with NAA yielded maximum number of shootlets from the nodal
explants of Neoglaziovia variegate on MS media fortified with NAA 0.5 mg/l
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and BAP 4.4 mg/l and Anand and Jeyachandran (2004) developed a protocol for
Zehneria scabra (L.f.) Sonder, through nodal explants cultured on MS fortified
with BAP 5 mg/l and 1AA 0.5 mg/l and achieved high frequency of multiple
shoots induction.

The in vitro raised shoots transferred into % MS medium supplemented with
various concentrations and combinations of IBA, IAA and NAA were kept in
darkness for four days. On 5™ day the cultures were transferred to normal light
condition for rooting. After 10 days, the roots were formed in the shoots on %2
MS medium supplemented with of IBA 1.0 mg/l and it produced maximum
number (6.4+0.61) of roots and the rooting response was 80% (Table 2, Plate 1).
The increased IBA concentration led to the formation of basal callus. Almost
similar results have been observed by Mohapatra et al. (2008) who obtained 3-4
roots per shoot by culturing the shoots in MS media with IBA 0.5 mg/l in Centella
asiatica. Likewise, Chandraprabha and Ramasubbu (2010) established roots in
MS media with IBA 1.0 mg/l in Aristolochia tagala and Kumar et al. (2013) also
have developed an in vitro propagation protocol for Citrullus colocynthis (Linn.)
in which rooting was readily achieved upon transferring the shoots on to %
strength MS medium supplemented with IBA 4.9 mg/l. On the otherhand, there
are reports where rooting have been induced by using plant regulators other than
IBA or in combination with IBA. Sri et al. (2013) have worked on endangered
wild medicinal plant Stemona tuberosa induced multiple roots containing %2 MS
with 1.0 mg/l IAA and Eganathan (2012) have developed a micropropagation
protocol for Sauropus androgynus (L.) Merr. using nodal explants in MS medium
supplemented with various concentrations of BA and Kn and rooting was induced
from shoots in MS medium supplemented with various concentrations of IBA
and NAA.
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Table-1: Effect of PGRs on induction of multiple shoot from
nodal explants of Maerua apetala

PGRs Shooting Average Number Mean shoot
8AP | 1AA | TDZ Re?&))nse of Se)t:g?; tper I?Qr%t)h
0.5 75 12.3 +1.95% 4.7
1.0 80 145+1.18° 5.5%
1.5 80 14.0 +2.36% 4.3
2.0 70 11.2 +1.69¢ 4.0%
2.5 65 9.3+ 1.15°f 3.9
0.5 0.1 70 9.6 +2.79% 4.9
1.0 0.2 70 11.5 +1.95% 5.2%

1.5 0.3 70 11.3+1.30° 5.32
2.0 0.4 65 11.1 +£1.91¢ 5.1%
2.5 0.5 65 9.8+1.699 4.3
3.0 0.6 60 9.5 + 1.959 3.31

0.1 55 9.8 £1.49¢ 3.09n
0.5 60 11.9 +1.52¢% 2.5k
1.0 65 12.5 +1.10° 3.1fh
1.5 65 12.3 +0.96% 3.9
2.0 60 11.4 +1.57% 3.6°
2.5 60 11.0 + 1.06°f 2.4

Note: Mean value within the same column followed by the same superscript(s)
are not significantly different (p < 0.05) according to ANOVA and LSD
multiple range tests.
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Table 2: Effect of PGRs on multiple roots induction from in vitro derived

shoots of Maerua apetala (*2 MS medium)

PGRs RRe(;?)ggge Number of Basal Callus
IBA | IAA | NAA (%) Roots per Shoot rating
0.5 65 45+1.31° -
1.0 80 6.4+ 0.61° -
15 75 5.5+ 0.4® -
2.0 48 3.0+ 1.31%® -
2.5 - 0.0? ++++
0.5 - 0.0? -
1.0 46 2.4 +0.50b -
15 62 45+1.61° -
2.0 42 3.6 + 0.56" -
2.5 - 0.0? +++
0.1 - 0.0® -
0.5 55 1.2+0.34° -
1.0 60 3.0+£0.74¢ -
15 65 4.8+0.58¢ -
2.0 60 20+0.46° -
2.5 - 0.02 ++++

Note: Mean value within the same column followed by the same superscript(s)
are not significantly different (p < 0.05) according to ANOVA and LSD

multiple range tests.
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Plate - 1

Micropropagation of Maerua apetala (Roth) Jacobs

a) Habit ; b) Shoot initiation from nodal eplant ;
¢ - d) Basal callus formation from nodal explant ;
e - f) Multiple shoots induction & elongation ; g) Root initiation
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