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Callus induction studies in Tridax procumbens L.
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Abstract- Tridax procumbens is a common weed plant belonging to the family Asteraceae. The leaf juice
has antiseptic, insecticidal and parasiticidal properties. The present work is based on developing a protocol
for the callus induction in Tridax procumbens from various explants like leaf, internodes and shoot apical
buds. The sterilized explants were inoculated in MS media containing various combination of auxins such as
2, 4, dichlorophenoxy acetic acid (2, 4-D) and naphthalene acetic acid (NAA) and cytokinins such as kinetin
and 6 benzyl amino purine (BAP). Leaf and apical bud explants showed early and profuse callus induction
whereas internodal explants showed comparatively delayed but profuse callus induction. Leaf and apical
bud explants showed maximum response in terms of callus by using MS media with the combination 2, 4-D
0.5mg/lit and BAP 0.5mg/lit which was followed by 2, 4-D 0.5mg/lit and KIN 0.5mg/lit, 2, 4 -D 0.5mg/lit and
BAP+KIN 0.5 mg/lit, NAA 0.5mg/lit and BAP 0.5mg/lit, NAA 2mg/lit and BAP 0.5mg/lit respectively. Whereas
internodal explants showed maximum callus induction by using a hormonal concentration of 2mg/lit 2,4, D
and 0.5mg/lit BAP. In vitro generated callus can be used as a source for the isolation of secondary

metabolites from Tridax plant.

Introduction

Tridax procumbens L. is a common medicinal
herb used by ethno medical practitioners,
belonging to the family asteraceae. It is best
known as a widespread weed and pest plant. It is
commonly known as 'Ghamra' and in English
popularly called 'coat buttons' because of the
appearance of its flowers. Tridax plant is present
throughout India and is employed as indigenous
medicine for a variety of ailments. Tridax
procumbens has been extensively used in Indian
traditional medicine for wound healing, as
anticoagulant, antifungal and insect repellent; in
diarrhoea and dysentery [1]. Leaf extracts are
used to treat infectious skin diseases in folk
medicines. It is also dispensed as 'Bhringraj,
which is well known aurvedic medicine for liver
disorders [12] besides Gastritis and heart burn
[5]. Antioxidant properties have also been
demonstrated [13] from the plant. Phatak et al
investigated hair growth promoting activity of
Tridax procumbens [15]. Anti diabetic activity of
leaf extract of Tridax plants have been reported
[3]. Various phytochemicals present in Tridax
procumbens are responsible for the medicinal
value of the plant. Explant of an alkaloid
producing plant, cultured in vitro, has been found
to retain the capacity to synthesis alkaloids
identical to that in the intact plant [17]. Callus
culture can facilitate optimization of alkaloids
production [2] and subsequent isolation [7].
Tissue grown as callus masses can some times
yield high amount of secondary metabolites [8].
The present study was undertaken to study the
comparative callus induction potential of various
plant parts of Tridax by using plant growth
hormones.

Materials and Methods

Tridax procumbens plants were collected from
the campus of Dr. D.Y. Patil Biotechnology and
Bioinformatics  Institute, Pune. The plant
materials were washed with running tap water for
30minutes and treated with liquid detergent
Teepol followed by washings with autoclaved
distilled water thrice. Further sterilization was
done under aseptic conditions in a laminar air
flow cabinet. The explants, leaf, shoot tip and
internodes(stem) were prepared and surface
sterilized with Bavistin (1% w/v) for 3 minutes and
with mercuric chloride (0.1% w/v) for 10 minutes
followed by washings with sterile distilled water
for several times to remove the traces of HgCl2.
The explants were inoculated on MS [9] basal
media fortified with 3% sucrose and
supplemented with various combinations and
concentrations of auxins 2, 4-D (0.5-2.5 mg/lit) or
NAA (0.5-25 mg/lit) and cytokinin, kinetin
(0.5mg/l) or BA and(0.5mg/l) . pH of the media
was adjusted at 5.8 by using 0.1N NaOH and
0.1N HCI before gelling the medium with 0.8%
agar- agar type (Himedia).

The cultures were incubated at 25 + 1°C with a
photoperiod of 16 h at 3000 lux light intensity of
cool white fluorescent light. All the experiments
were repeated twice with 10 cultures per
treatment. Data were taken after 4-6 weeks by
visual observation of the culture.

Results and discussion

All the combinations of 2, 4 D, NAA with BAP and
kinetin produced callus with variable response
(Table 1). There were significant differences in
frequency and degree of callusing. Early callus
induction was observed in leaf and shoot apex
explants whereas in internodes showed delayed
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callusing. The observations for leaf and shoot
apex were taken after 6 weeks whereas for
internodes the results were obtained after 8
weeks. Growth of the callus increased
significantly with the incubation period from 4-6
weeks in explants leaf and shoot apex. Internodal
explants initiated callus after about 20 days of
incubation but the growth was continuous up to
8th week of incubation. After the initiation green
friable callus gradually covered the entire surface
of the explants. Profuse callus was formed on MS
medium supplemented with 2, 4 D 0.5mg/l and
BAP 0.5mg/l by leaf, shoot apex and intermodal
explants. Similar results were also reported for
callus induction in Aconitum heterophyllum [11].
Studies on leaf callus induction in Bupleurum
showed that lower concentration of 2, 4, D is
more beneficial and increase in 2, 4, D
concentrations did not improved callus
induction[16]. Inclusion of an auxin and cytokinin
will be necessary for callus growth. The best
callus induction was showed by internodes when
hormones 2,4 D 2mg/l and BAP 0.5mg/l were
used. Shoot apex also exhibited good response
in terms of callus by using various concentrations
of NAA + 0.5mg/l BAP and 2, 4 D 0.5mg/l +
kinetin 0.5mg/l. Highest percentage of callus
induction from shoot tips of Cassia obtusifolia L.
was reported by using a combination of 2, 4 D
and kinetin[6]. Degree of callus induction was
comparatively low when hormones NAA and
kinetin was used. This is in contrast with the
result of callus induction studies in Ipomea [10]. It
was observed that 2, 4 D was the best source of
auxin for callus induction in Tridax explants in
combination with BAP or Kinetin which was
followed by auxin NAA along with BAP. Profuse
callus induction on MS medium supplemented
with NAA 2.0 mg/l + BA 0.5mg/l has been
reported in Rauwolfia serpentina [14]. The
hormones NAA and BAP were reported as the
best hormones for callus induction by some
researchers [4]. From the current studies it is
observed that of the various explants used for
callus induction the best callusing was obtained
from shoot apex which was followed by leaf and
intermodal explants respectively. The response
of the shoot apex might be due to the presence
of higher amount of meristematic tissues in the
explants. Effective in vitro callus mass
production can be beneficial for high yield of
secondary metabolites and optimization of
alkaloid production. In vitro generation of callus
can encourage in vitro mass production of
bioactive compounds of health benefits from
Tridax procumbens plant.
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Fig. 1- Shoot apex a. Explant b. Callus Fig. 2- Leaf a. Explant b. Callus

]

Fig. 3- Internode a. Explant b. Callus
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Table I- Effect of different concentrations and combinations of plant growth hormones in MS medium for
callus induction from various explants of Tridax procumbens.
Degree of callusing: + poor callus, ++medium callus, +++good callus, ++++ profuse callus
Nature of callus- friable and greenish yellow in color

Explant 2,4 D + BAP mg/|
0.5+0.5 1.0+0.5 1.5+0.5 2.0+0.5 2.5+0.5

Leaf +++ ++ + + + + o+

Shoot apex ++++ ++ ++ ++ +++

Internodes + 4+ + + + + + +4+4+ + 4

2,4 D + Kinetin mg/l

Leaf + 4+ + 4+ ++ ++ + +

Shoot apex ++++ ++ ++ ++ 4+ +

Internodes ++ + ++ + ++
NAA +BAP mg/l

Leaf + + + + + + + +

Shoot apex + 4+ + + + + 4+ + + 44 + 4

Internodes ++ + + ++ ++ +

NAA + Kinetin

Leaf + + + + + ++

Shoot apex + + ++ + + ++

Internodes + + + + 4+ + + +

(The experiments were repeated twice, each experiments consisting of 10 replicates.)
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