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Quick in vitro Plant Regeneration from Immature Seeds of Murraya koenigii (1..) Spreng
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Abstract: An efficient and reproducible in vitro protocol for the large scale propagation of Murraya
koenigii (1..) Spreng. from immature seeds has been described. Direct shoot proliferation was achieved from
intact seedlings on Murashige and Skoog (MS) medium supplemented with BAP (2.5 mg 17"). The multiple
shoots (19.85+20.10) raised were dwarf and they were transferred to shoot elongation medium comprising of MS
salts fortified with GA; (0.4 mg [7"). The elongated shoots (5.6+0.35 cm) were then rocted on half-strength MS
medium supplemented with IAA (0.5 mg 17"). The complete plantlets were hardened and acclimatized in plant
growth chamber at 2642°C temperature, 80% humidity and control light about 3000 lux. Finally, the plantlets
were transferred i the field conditions, where they were survived with 80% survival rate.

Abbreviations:

BAP - 6-benzyladenmopurine, [AA— indole-3-acetic acid, IBA —Indole -3- butyric acid,

Kn- 6- furfurylaminopurine, GA; -Gibberllic acid, MS — Murashige and Skoog’s medium
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INTRODUCTION

Murraya koenigii (L.) Spreng. commonly known as
curry leaf tree belongs to family Rutaceae. The plant oil
contains about 39 compounds of which the major are
3-carene (54.2%) and caryophyllene (9.5%), They are
being used to control diabetes, leprosy, gastrointestinal
diarthoea, skin diseases and

dysentery and they also act as a fixative for a heavy type

diseases, vomiting,
of soap perfume [1-5]. The leaves are mainly employed as
flavouring agent in curries due to the presence of aroma
components like non terpenoids acyclic & ketones and are
also the important source of vitamm A and C. [ts aqueous
extract is hyperglycemic [6]. The root extract also
attributes many medicinal properties like anti-bactenal,
anti-inflammatory and anti-feedant etc. which have been
used to relieve pam associated with kadney [7].

The conventional method of propagation of this tree
is limited to seeds, which germinate under partial shade
conditions. The seeds retain their viability only for a short
period (one month) and whenever the seeds germinate,
the young seedlings lead to death under natural
conditions [&8].

A very sparse work regarding the micropropagation
of this important aromatic and medicinal plant has been
done by using intact seedlings [9] and nodal segments
[10]. However, there are several limitations observed

during the plant regeneration by adopting the earlier
established protocols. The present paper describes a
simple, reliable and repeatable protocol for the in vitro
regeneration of M. koenigii 1. spreng by using immature
seeds.

MATERIALS AND METHODS

Explant Source: Tmmature fruits of Murrava koenigii (1..)
Spreng were collected in the month of July, from the
Botanical garden, University of Rajasthan, JTaipur. Seeds
from immature fruits were carefully taken out by removing
the pulp of fruits with the help of scalpel and then washed
in running tap water for about 5 minutes and then kept in
teepol 1% (v/v) and 0.02% (w/v) solution of Bavistin
fungiside for about 2 minutes followed by rinsing with
sterilized double distilled water for 5-6 times so as to
remove all traces of sterillant. They were then surface
sterilized with 2% sodium hypochlorite (NaOC1; v/v) and
0.1% mercuric chlonde (HgCl, wiv) for 2 minutes
respectively and then rinsed with double distilled water at
least thrice.

Culture Media and Conditions: Murashige and Skoog
medium (1962) [11] contauning 3% sucrose and 0.8% agar
along with various growth regulators like auxins e.g. TAA,
IBA (0.1-2.0 mg 17") and cytokinin such as BAF, Kintein
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(0.5 to 4.0 mg 17") was prepared. The pH of the medium
was adjusted to 5.8+0.2 prior to autoclaving at 121° C for
15 minutes. For each experiment, 8 replicates were
prepared and each experiment was repeated at least thrice.

After the preparation and solidification of media, the
sterilized explants were then moculated on the nutrient
medium and the cultures mcubated at 25+2°C, humidity
(50£5%), 16/8 hours photoperiod (3000 lux) provided by
white, cool, florescent tubes and dark period respectively.

Shoot Proliferation, Multiplication and Elongation: For
in vitro shoot induction from immature seeds, various
concentrations (0.1, 0.5,1.0,1.5,2.0,2.5, 3.0, 40mg 1 ™" of
different cytokinins (BAP, Kn) alone were tested. BAP at
a concentration of 2.5 mg 1™ produced 19.85+0.10 shoots
per explant. The shoots regenerated on the BAP
were dwarf. Moreover, these were then subcultured for
therr elongation on MS medwum supplemented with
GA, (01-0.6 mg ™"y along with BAP (2.5 mg [ 7).

Rooting, Hardening and Acclimatization: The in vitro
elongated shoots then aseptically transferred on half
strength MS medium supplemented with various
concentrations (0.1-2.0 mg 17") of different auxins (TAA,
TBA) alone. For in vitro root induction and proliferation,
IAA (0.5 mg 1) proved to be the best for rooting. The
plantlets were then gently picked from culture vessel
without damaging the delicate root system and then
rinsed with distilled water to remove adhering agar. The
plantlets were transferred to earthen pots containing
vermicompost and autoclaved soil (1:3). Plants were
covered with inverted glass beakers to maintain high
humidity and kept in culture chamber, where all the
physical conditions like, humidity, temperature and light
was provided artificially. Plantlets were gradually exposed
to natural conditions for their acclimatization, each day a
few hours.

RESULTS AND DISCUSSION

During the present research mvestigation, multiple
shoots induced when immature seeds inoculated on MS
medium supplemented with BAP (2.5 mg 1), further
increased concentration of BAP beyond 2.5 mg 17
decreased the number of shoots (Plate-1, Fig. A; Table 1).
Tnitially 10-12 shoots were proliferated after two
subculturing, the number of multiple shoots increased
upto (19.85£0.10) after four subculturing (Plate-1, Fig. B).
There has been 15 days interval between every
subculture. Of the two cytokimins used, BAP induced
maximum number of multiple shoots as compared to Kn.
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Table 1: Effect of cytokining on shoot proliferation via immature seeds in
Mirrayva koenigii (1..) Spreng atter four weeks of subculturing.

No. of shoot bud per

explant Mean +8.D.

Growth regulators (mg 1) % of shoot formation

BA

0.0 0

0.5 35 0.84+0.13
1.0 46 1.28+0.05
1.5 55 2.30+0.37
2.0 64 7.47+0.21
2.3 90 19.85+£0.10
3.0 73 11.47+£0.18
4.0 60 7.38+0.08
Kn

0.0 0

0.5 20 1.00+=0.42
1.0 33 2.12+0.16
1.5 54 4.25£0.13
2.0 48 3.22+0.15
2.5 36 2.28+0.13
3.0 27 1.10+=0.35
4.0 15 0.90+0.15

Values represent mean+SE of 28 replicates per treatment in three repeated
experiments. Mean values within the column followed by the same letter are
naot significantly difterent by the Tukey s test at 0.05% probability level

Table 2: Effect of Gibbrellic acid on elongation of in vitro proliferated
shoots

Growth regulators (mg 1 1) Shoat length (cm.)

BA + GA;

2.5+ 01 3.5+0.16
2.5+ 02 3.4+0.42
2.5+0.3 4.2+0.32
2.5t 04 5.6+0.35
2.5+ 0.6 4.5+0.08

Values represent mean+SE of 28 replicates per treatment in three repeated
experiments. Mean values within the column followed by the same letter are
not significantly different by the Tukey’s test at 0.05% probability level

Table 3: Effect of auxing on root formation fiom the in vitre cultured on %

MS medium
Growth regulators (auxin) (Mg 1™ % of rooting Root length (cm.)
1AA
0.1 65 2.30+0.16
0.5 78 3.36+0.21
1.0 50 2.03+0.24
1.5-2.0 Nil
IBA
0.1 25 0.30+0.16
0.5 35 1.88+0.09
1.0- 2.0 Nil

Values represent mean+SE of 28 replicates per treatment in three repeated
experiments. Mean values within the column followed by the same letter are
naot significantly difterent by the Tukey s test at 0.05% probability level
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PHOTOPLATE

Fig. IA-E : A: Multiple shoot proliferation from the immature seeds on MS medium along with BAP (2.5 mgl™)
B: Multiplication shoot on MS medium along with BAP (2.5 mgl™") after four subculturing
C: Elongation of shoots on MS medium supplemented with BAP (2.5 mgl™') and GA, (0.4 mgl™")
D: Rooting on in vitro raised shoots on half strength of MS medium supplemented with IAA (0.5 mgl™)
E: Hardening of plantlet in earthen pot after 3 weeks

Similar observations were reported in several other plants
such as Feronia limonia L. Swingle Hiregoudar et al.,

[12]; Aegle marmelos L. Das et al. [13]. In contrast,
Nayak et al., [14] observed that BAP along with IAA was
optimum for in vitro shooting in Aegle marmelos L.
Multiple shoots raised on MS medium augmented
with BAP (2.5 mg 17") were dwarf and they were elongated
on the MS medium supplemented with optimized BAP
along with GA; (0.4 mg 1™") (Plate-1, Fig. C; Table 2).
In consonance to the present study, Hussain et al., [15]
reported elongation of shoots on GA; in Sterculia urens.
However in plant like Ruta graveolens L., Bohidar et al.,
[16] reported the elongation of shoots on the same
medium. In contrast to the above, elongation has been
completed on the medium having kinetin in place of GA,
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in Pueraria tuberosa by Rathore and Shekhawat [17].
About 5.5-6.0 cm elongated shoots transferred to root
induction medium comprising of MS salts along with [AA
(0.5 mg 1™"), which induced in vitro rooting (3.36+0.21) at
the basal end of the shoots after 15 days of culture
(Plate-1, Fig. D). The roots were thick, white in colour and
having tiny root hairs. Further, IBA also induced rooting
but the roots were not healthy for absorbing the nutrients
(Table 3).

Earlier Mustafa et al., [18] in Phellodendron
amurense supported the present results on in vitro
rooting. In oppugance to the rooting on IAA, IBA and
NAA also proved to be a optimum root inducing hormone
in Aegle marmelos L. by Das et al., [13] and Citrus
reticulate by Mukhtar et al., [19] respectively.
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After the complete plantlet regeneration, these were
hardened and acclimatized by the procedure mentioned in
“materials and methods (Plate-1, Fig. E).”

Hence, an efficient and reproducible protocol was
developed for in vitro regeneration of Murraya koenigii
(L.) Spreng from mmmature seeds which would be helpful
to provide continuous supply of plants to fulfill the needs
of various pharmaceutical industries.
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