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ABSTRACT
Piper longum L (Long pepper), of family Piperaceae,
is an important medicinal plant in Sri Lanka. Cultivation of
Piper longum L. till recently was not very common and still it is
extensively collected from the wild owing to the increasing
demand from the pharmaceutical industry, threatening the very
existence of the plant. Poor seed viability and low germination,
scanty and delayed rooting of vegetative cuttings restrict its
propagation through sexual and vegetative propagation
methods indicating a need of alternative approaches such as in
vitro techniques for large scale propagation of this medicinally
important plant. Therefore, this study was conducted to
develop an effective in vitro propagation protocol for Long
pepper using nodal segments as ex plants, obtained from a
shade house grown mature plant. Murashige and Skoog (MS)
medium was used throughout the experiment. For shoot
proliferation, MS medium supplemented with combination of 1Naphthalene acetic acid (NAA), Kinetin (KIN) and different
levels of N6-benzylaminopurine (BAP) were used. In vitro
rooting was achieved to 50% strength MS basal medium
containing 1mg/L. The highest frequency of multiple shoot

regeneration, that is 87.5% and the maximum number of,
36-40 shoots/ex plants in one sub culture (within 8 weeks
after inoculation) were observed in MS media containing
BAP (3 mg/L), KIN (0.5mg/L) and NAA (0.2mg/L). The
maximum number of roots (6-8 per plantlet) were
obtained in 50% MS basal medium + glucose (15 g/L) +
Ascorbic acid (100 mg/ L) and gelled with 0.8% (w/v)
agar supplemented with NAA (1 mg/L). In vitro rooted
shoots were successfully acclimatized in the shade house
conditions. Therefore, it is possible to deduce that the
current protocol is promising for in vitro mass
propagation of Piper longum L. to solve the reproduction
and cultivation problem of the plant.
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I.

INTRODUCTION

Piper longum L. of family Piperaceae, commonly
known as long pepper is a unisexual perennial climber which
is indigenous to the hotter parts of India [1]. It is well known
as ‘Thippili’ in Sri Lanka, used for its medicinal value and
also as a spice ingredient. The principal pharmacological
constituents are piperine and piplartin [2]. The compound of
medicinal interest in Piper longum L. is present in the female
spike (inflorescence) and leaf possesses antidiabetic,
antiplatelet, antiulcer, antifertility, cardiotonic, antitumour,
antimutagenic, hypotensive, respiratory depressant and
anthelmintic activities [3]. Not only that, almost all its parts
including the roots, stems and fruits are medicinally used in
the treatment of diseases of respiratory tract like bronchitis
and asthma [4].
Due to its high pharmaceutical value and wide
spread use in traditional medicinal systems, plants are over
exploited in natural habitats. Even, in India where the plant is
indigenous, the species has now become very rare in some
forests as Kerala [5].
Owing to poor seed germination and scanty and
delayed rooting of vegetative cuttings, mass propagation of
Piper longum L. to meet the demand seems impossible [6].
Tissue culture techniques might be applied to
generate large number of true to type clonal propagules,
germplasm conservation and plant improvement of Piper
species. So the present study reports on + shoot regeneration
and rooting of Piper longum, a valuable medicinal plant.

II.

TYPES OF FLOW CONTROL
DEVICES

Plant Materials
Sterilization

Collection

and
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The nodal segment explants (2-4 cm) were obtained
from freshly emerged sprouts of mature mother plants of.
Piper longum, maintained at the Department of Crop Science,
Faculty of Agriculture, University of Ruhuna, Sri Lanka
under shade house conditions. Explants were washed
thoroughly in running tap water and washed with detergent
Teepol for 5 min and surface sterilized with 10% Clorox for
10 minutes followed by 70% ethanol for few seconds. The
disinfected explants were washed (3-4 washes) with sterile
double distilled water to remove traces of sterilant.
Hormonal Combination and Plant Proliferation
MS medium with 30 g/l sucrose and gelled with
0.8% (w/v) agar and the pH was adjusted to 5.8 and sterilized
in an autoclave under 15 psi and 121̊C. The medium was
supplemented with combinations of BAP (0.5, 1.0, 1.5, 2.0,
2.5 and 3.0 mg/L), NAA (0.2mg/L) and KIN (0.5mg/L). All
the cultures were incubated at 25±2̊ c with 16/8 photoperiod
under white fluorescent tubes. Numbers of shoots/explant
produced were recorded in each combination and shoot
proliferation rate was calculated.
In Vitro Rooting of Micro-Propagated Shoots
Well developed shoots after 8 weeks of shoot
proliferation were rooted on 50% MS basal medium with
glucose (15g/L) + Ascorbic acid (100mg/L) and gelled with
0.8% (w/v) agar supplemented with NAA 1 mg/L. The root
number was taken by visually counting the number of the
roots.
Acclimatization
For acclimatization in vitro grown plants with welldeveloped shoots and roots were washed gently with Luke
warm water and under running tap water to remove agar
from roots. These plantlets were planted in polybags
containing sand, compost and coir dust in 1:1:1 ratio. These
were kept in shade house under high relative humidity (80–
90 %). for acclimatization for 30 days and the percentage of
survival was noted.
Experimental Design and Statistical Analysis
All experiments were arranged as Completely
Randomized Design with 20 replicates and design was
repeated two times, the obtained data were subjected to
analysis of variance and the means were compared with
Duncan’s Multiple Range Test (DMRT).

III.

TABLE I
EFFECT OF DIFFERENT LEVELS OF BAP, NAA AND KIN ON MULTIPLE
SHOOT INDUCTION FROM NODAL EXPLANTS OF C. PANICULATUS
BAP
NAA
KIN
No. of shoots/ Frequency of
(mg/L)
(mg/L)
(mg/L)
explant
multiple root
regeneration
d
0.5
0.2
0.5
4.34 ± 0.01
65.0%
1.0

0.2

0.5

10.41 ± 0.05c

50.2%

1.5

0.2

0.5

13.21 ± 0.13c

65.4%

a

87.5%
78.8%

2.0

0.2

0.5

36.25 ± 0.49

2.5

0.2

0.5

26.25 ± 0.04b

0.5

b

3.0

0.2

21.67 ± 0.01

63.0 %

In the report of Soniya and Das [10] Piper longum has
produced maximum number of shoots in MS medium
supplemented with 2 mg/L BAP and 1 mg/L KIN. This
implies that inclusion of these cytokinins have synergic
effect in promoting shoot induction. However, maintaining
BAP at 2 mg/L and a further increase of Kinetin
concentration will result in reduction of shoot induction
frequency [11].

RESULTS & DISCUSSION

All the nodal explants of Piper longum L.
responded readily on MS medium supplemented with NAA
and BAP in combination with various concentrations for bud
break. However, highest frequency of multiple shoot
regeneration, that is 87.5% was seen in MS media containing
BAP (3.0 mg/L), KIN (0.5mg/L) and NAA (0.2mg/L) (Table
1). The effectiveness of BAP in shoot proliferation has been
well documented for a number of plant species [7]. Also, a
simillar result has been obtained for Piper longum L. by
Parida and Dhal [8] for 3mg/L BAP and 0.5mg/L IAA. To
obtain plantlets with uniform growth characteristics of the
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mother plant, the direct regeneration is essential. Nodal
explants are suitable for a large-scale production and
multiple shoots can easily be obtained in vitro from this
explant type [9]. The lateral buds were developed into shoots
after 30 days of incubation.
According to our observations (Table 1), best
response in terms of multiple shoot regeneration was
observed on MS medium supplemented with 0.2 mg/L NAA
+2 mg/L BAP + 0.5 mg/L KIN resulting 36-40 shoots/ex
plants in one sub culture (within 8 weeks after inoculation).

Figure 1: Plantlet proliferation rate of Piper longum L.
In commercial cultivation, production of a large
number of plantlets within a minimum time duration is
essential [12]. In this study, it was observed that by 8 th week
after culture initiation, nodal ex plants give rise to maximum
number of shoots with high vigor and the trend was
continued (Figure 1). Repeated subculture is usually applied
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for increasing the shoot bud multiplication rate. Use of
repeated subculture technique to increase the number of
shoot buds in Ptertocarpus santalinus has increased in in
shoot bud multiplication rate up to the six subculture stage
[13].
Effective rooting was undertaken on 50% MS basal
medium + glucose (15 g/L) + Ascorbic acid (100 mg/ L) and
gelled with 0.8% (w/v) agar supplemented with NAA 1 mg/L
with highest number of roots (6-8), 12-15 days after
inoculation. Phenolic exudates cause browning and necrosis
of plantlets and this was overcome by toting up the root
induction medium with 100mg/L ascorbic acid. Similar
result was also obtained from 1 mg/L NAA [14]. The root
development was recorded on MS0 without adding auxin 4045 days after inoculation. The plantlets with well-developed
shoots and roots were transferred to poly bags for
acclimatization.
All the acclimatized plantlets showed 100% survival
percentage after 30 days.

Different steps of in vitro regeneration of Piper
nigrum: (a) Shoot formation on MS medium with 3.0 mg/L
BAP, 0.5mg/L KIN and 0.2 mg/L NAA. (b) Multiple shoot
formation on same medium mentioned in Fig. a. (c) Multiple
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shoot elongation on the same medium as in Fig. a, (d) In
vitro root formation on 50% MS medium with 1 mg/L NAA.

IV.

CONCLUSION

This study provides an efficient in vitro propagation
method that could be commercially feasible for Piper longum
L. using a simple and cost-effective protocol for producing
true to type plants in a relatively short period and with high
multiplication rate. Hence, this protocol is found to be
optimal for in vitro multiplication of the plant Piper longum L.
to solve the commercialization and conservation bottle necks
of this economically valuable medicinal plant.
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