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Abstract
Bidens pilosa L. it is a medicinal plant which is often used traditionally in the treatment of several diseases. Many
pharmaceutical products from this plant have been investigated and these are produced from a very large quantity of
plant parts. However, the high production of biomass for this plant is requested. In vitro micropropagation may be a
valuable solution to obtain multiple uniform plants in a short period of time. This study has been conducted to develop
such specific in vitro multiplication protocol for Bidens pilosa L. The impacts of basal medium combined with different
plants growth hormone at various dose have been examined for thedevelopment of three explants (shoot with one nod,
leaves and cotyledons). The cotyledons and leaves transplanted in all tested culture medium didn’t show any
development during this experiment. The utmost shoot elongation and the many number of roots from shoot tip explants
were achieved on the culture media containing IAA and NAA. IAA at 1 mg/l increased the shoots length at 11.1 cmwith
17 rootsfollowed by IAA at 0.5 mg/l (8.3 cm with 12 roots) and NAA at 0.5 mg/l (7.1 cm with 10 roots). The top number
of the leaves was obtained with the association of BAP and IAA (23 leaves), BAP and NAA (20 leaves) at 0.5 mg/l
concentrationand the shoots had 7 roots. BAP applied alone at 0.5 mg/l showed a meaningfully role in leaves
multiplication (shoots have 17 leaves) but less effective in lengthening the shoots and roots initiation (shoots have 4 cm
with 3 roots). The BAP used alone and in combination at 1.0 mg/l inhibit the plant growth. Healthy B. pilosa plants
with roots were obtained after 23 days with the help of in-vitro culture and the plants sent in the greenhouse have been
successfully adapted to the field conditions.
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INTRODUCTION

(Sundararajan et al., 2006), antimalarial
(Tobinaga et al., 2009), antibacterial
(Shandukani et al. 2018), antihypertensive,
vasodilatory (Nguelefack et al., 2005; Dimo et
al., 2001) antioxidant and antifungal (Deba et
al. 2008), immunomodulatory (Chiang et al.,
2007), anti-inflammatory (Horiuchi et al.,
2008), and antiulcerative (Tan et al., 2000).
Some classes of compounds namely flavonoids,
aliphatics,
terpenoids,
phenylpropanoids,
aromatics, porphyrins were isolated from
Bidens pilosa and are associated in the
pharmacological activities of this plant (Wang
et al., 2010; Silva et al., 2011; Wu et al., 2013;
Cortés-Rojas et al., 2013).
These pharmaceutical compounds are produced
from a very large quantity of plant parts or
whole plant; moreover, the industrial
manufacturers of medicinal substances require
massive quantities of biomass, which is a

Bidens pilosa Linné (Asteraceae) is an annual
herb native to South America thatis spread
worldwide, especially in tropical and
subtropical regions (Cortés-Rojas et al., 2013).
B. pilosa L. isused globally in phototherapy
and each plant part or the whole plant has been
declared to have an effect in the treatment of
many illnesses like malaria, flu, cancers,
headache, inflammation, wounds, angina,
metabolic syndrome, immunological disorders,
digestive and infectious diseases etc. (Tan et
al., 2000; Dimo et al., 2001; Young et al.,
2010).
Nowadays, there is an increasing international
attraction in the usage of B. pilosa and
scientific investigations have revealed that
B.pilosa extracts have many activities such as
antiviral (Chiang et al., 2003), antidiabetic and
antihyperglycemic (Hsu et al., 2009), antitumor
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difficulty in countries where certain species are
rare (Ashish & Anchal, 2014).
Understandably, the more the demand for
bioactive compounds increases, the more the
exploitation of medicinal plants also increases.
Thus, researches arerequested to develop a
specific method for the rapid and large-scale
multiplication of this potential plant.
In vitro propagation has always been an
effective technique to grow and conserve
multiple uniform medicinal plants in a short
period of time (Wawrosch, 2010; Irvani et al.,
2010; Lodha et al., 2014; Gashi et al., 2015;
Shahzad et al., 2017).
The present study was conducted to develop the
specific micropropagation protocol for Bidens
pilosa L.

Naphthaleneacetic acid) alone and in
combination at the concentration of 0.5 mg/l
and 1.0 mg/l. The 9 variants of hormonal
combinations namely:M2 = MS+BAP(0.5
mg/l), M3 = MS+BAP(1 mg/l), M4 = MS+3
IAA (0.5 mg/l), M5 = MS+3 IAA (1 mg/l), M6
= MS+BAP(0.5 mg/l) + 3 IAA (0.5 mg/l), M7
= MS+BAP(1 mg/l) + 3 IAA (1 mg/l), M8 =
MS+NAA (0.5 mg/l), M9 = MS+ NAA (0.5
mg/l) +BAP (0.5 mg/l), M10 = MS+ NAA (1
mg/l) +BAP (1 mg/l) were tested together with
M1 (Basal medium) which is the control. The
dataon
explants
development
were
collectedevery week based on shoot length,
number of leaves and the numbers of roots.
Acclimatization
The plantlets rooted were separated from the
culture media and their roots washed with
distilled water to take away medium stuck on
the roots. They were placed in transparent
plastic cups with water for a week and
thenmoved to the small pots containing garden
soil with NPK mineral fertilizers. They were
covered with plastic cups in a mini greenhouse
and irrigated daily with distilled water;the
leaves were also sprayed daily with water to
create a high humidity environment. After 1
week, the plastic coverswere removed and
plantlets were keptin laboratory for 3 weeks at
the temperature of 22 ± 1°C. The plantlets
were then transferred in the larger pots after 30
daysand acclimatized for further growth and
development.

MATERIALS AND METHODS
Plant material preparation
Bidens pilosa L. mature seeds were collected in
July, 2018, at altitude 1500-1800m in
Yabaramba zone, Kicukiro district, Rwanda.
They were cleaned and kept at room
temperature in the laboratory of Biology and
Plant Biotechnology. They were sterilized with
ethylic alcohol 70 for 1 minute and washed
thoroughly 3 times with sterile distilled water.
Culture medium conditions and inoculation
Sterilized seeds were germinated on basal
medium, containing MS salts (Murashige &
Skoog, 1962), 2.0 % sucrose and 0.8% agar
arranged to pH 5.7. Plant tissue culture tubes
were used for seeds inoculation. Culture media
were sterilized by autoclaving at 115°C for 20
min. Seeding and transplanting takes place
under a horizontal laminar flow hood. The
cultures were carried out at 22 ± 1°C.

RESULTS AND DISCUSSIONS
Shoot elongation and root initiation from
shoot tip explants
The results represent an average of the
measured values from 4plants.The shoot tip
explants showed the growth response in
different culture media (M1 = Control; M2 =
MS+BAP(0.5 mg/l), M3 = MS+BAP(1 mg/l),
M4 = MS+3 IAA (0.5 mg/l), M5 = MS+3 IAA
(1 mg/l), M6 = MS+BAP(0.5 mg/l) + 3 IAA
(0.5 mg/l), M7 = MS+BAP(1 mg/l) + 3 IAA (1
mg/l), M8 = MS+NAA (0.5 mg/l), M9 = MS+
NAA (0.5 mg/l) + BAP (0.5 mg/l), and M10 =
MS+ NAA (1 mg/l) +BAP (1 mg/l) in a short
period of 23 days after transplantation. The

Transplantation of explants in basal medium
modified with plant growth hormones
The explants taken (shoot with one node,
cotyledon and leaf) from the in vitro
germinated seeds were transplanted on
modified MS medium with different growth
regulators for direct organogenesis. The basal
medium was associated with cytokinin (BAP =
6-Benzylaminopurine) and auxins (IAA = 3Indoleacetic
acid
and
NAA
=
1378

longest shoot and the many number of roots
were produced in medium supplemented with
IAA and NAA as it is detailed in the Figure
1and Figure 2. The basal medium
supplemented with IAA at 1.0 mg/l has the top
shoot length of 11.1 cm with 17 roots followed
by IAA at 0.5 mg/l (8.3 cm with 12 roots) and
NAA at 0.5 mg/l (7.1 cm with 10 roots).These
results prove that IAA at high concentration
(1.0 mg/l) has the efficient shoot elongation
and root induction than IAA at lower

concentration (0.5 mg/l). It is also clearly that
IAA is more effective in advancing shoot
length, root initiation and multiplication than
NAA and BAP. De Lima et al. (2017), reported
that increasing the IAA concentration favoured
organogenesis of shoots and rooting in
Baccharis myriocephala DC (Asteraceae).
Fotso et al. (2002) also confirmed that the high
concentrations of NAA stimulate root
formation and development in Bidens pilosa L.

Figure 1. Average of explants shoot elongation transplanted on different culture media

The results also show an interaction between
plant growth hormones on shoots elongation
and root induction (Figure 1 and Figure 2). The
association of IAA and BAP; NAA and BAP at
0.5 mg/l concentrationincreased shoot length at
5.7 cm and 4.6 cm and the plantlets have 7
roots. Regarding the BAP applied alone at 0.5
mg/l, the shoot length increased at 4 cm with 3
roots while at 1mg/l the shoot length increased
at 3.4 cm with 1 root. Mutasim et al. (2007),
have also proved that the association BAP and
NAA at the concentration of 0.5 mg/l positively
affected the shoot and root multiplication rate

of the Vernonia amygdalina (Asteraceae)
compared with BAP alone.
The association of IAA and BAP, NAA and
BAP at 1.0 mg/l demonstratedthe small
influence in respect of their combination at 0.5
mg/l. Shoots had 3.1 cm and 2.5 cm with only
1 root. It was significantly evident thathigher
concentrations of BAP (1.0 mg/l) inhibited the
shoot length and root induction. Devi et al.
(2013), stated that organogenesis (organ
development) required cytokinin (BAP) in low
concentration.
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Figure 2. Average of explants root initiation transplanted on different culture media

On auxin free basal medium there is no
efficient shoot elongation and root induction
compared to the basal medium containing
auxin. Victórioet al. in 2012, reported that
auxin treatments resulted in plantlets of

Calendula officinalis (Asteraceae) with greater
shoots than plantlets under cytokinins alone.
Other studies conducted on Stevia rebaudiana
confirmed the same results (Anbazhagan et al.,
2010).

Figure 3. Average of Incressing in numbers of leaves for explants transplanted on different culture media
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Increasing in number of leaves from shoot
tip explants
The results regarding the leaves multiplication,
they represent an average of the measured
values from 4 plants. The 9 variants of
hormonal combinations M2 = MS+BAP(0.5
mg/l), M3 = MS+BAP(1 mg/l), M4 = MS+3
IAA (0.5 mg/l), M5 = MS+3 IAA (1 mg/l), M6
= MS+BAP(0.5 mg/l) + 3 IAA (0.5 mg/l), M7
= MS+BAP(1 mg/l) + 3 IAA (1 mg/l), M8 =
MS+NAA (0.5 mg/l), M9 = MS+ NAA (0.5
mg/l) +BAP (0.5 mg/l), M10 = MS+ NAA (1
mg/l) +BAP (1 mg/l) were tested together with
M1 (Basal medium) which is the control. The
top resultswereachieved in each basal medium
containing BAP at 0.5 mg/l concentration in
comparison to others (Figure 3). The many
number of leaves was recorded on media
modified with the combination of BAP and
IAA at 0.5 mg/l with 23 leaves; BAP and NAA
with 20 leaves per plantlet followed by the
basal medium modified BAP alone with 17
leaves per plantlets. According to Mok et al.
(2001), cytokinins play role in the regulation of
shoot formation and multiplication, the
promotion of cell division and expansion.

According to Lakshimi et al. (2003), BAP has
always show great performance in shoot
multiplication and in increasing the number of
leaves for several medicinal plant species
which is consistent with our research
results.The results also show that the high
concentration of BAP slowing down the leaves
multiplication. The same number of leaves (14
leaves) was recorded on the culture medium
modified with BAP at 1.0 mg/l, and
combination of IAA and BAP, NAA and BAP
at 1.0 mg/l. Waseem et al. (2009), in their study
on rapid plant regeneration of Chrysanthemum
morifolium L. (Asteraceae), through shoot tip
culture, has shown significant effects of BAP at
lower concentration in shoot multiplication and
increasing in number of leaves either used
alone or in combinations with auxins (IAA).
Development of leaf and cotyledon tip
explants transplanted on tested culture
media
The leaf and cotyledon tip explants
transplanted in all culture media didn’t show
any development for this research. The details
are mentioned in the Figures 1, 2 and 3.

Figure 4. Effects of hormones on explants of Bidens pilosa L. after 23 days of in vitro culture

381

Figure 5. In vitro propagation of Bidens pilosa L.

CONCLUSIONS

all culture media. The results represent an
average of the measured values from 4 plants.
The longest shoot and many numbers of roots
generated from shoot tip explants were
recorded on the basal medium supplemented
with IAA and NAA.
The maximum number of the leaves was
attained with the association of BAP and IAA,
BAP and NAA at 0.5 mg/l. The results also
show a positive interaction of these
combinations on shoots elongation, root
initiation and multiplication.
The BAP applied alone at 0.5 mg/l has an
enhancing role in increasing the number of the
leaves but less effective on shoot elongation
and root initiation. It has also been confirmed
that the raising of the concentration of BAP in
the culture media caused the slowing down of
explants development.
The basal medium supplemented with IAA at
1.0 mg/l and 0.5 mg/l, NAA at 0.5 mg/l, the
combination of IAA and BAP, NAA and BAP
at 0.5 mg/l concentrations showed marvellous
results regarding the development of shoot tip
explants and making the micropropagation
process faster.

Our research has been conducted to develop a
specific method of Biden spilosaL. in vitro
multiplication by identifying the favourable
culture media and plant growth hormones on
tree different explants namely shoot with one
node, cotyledons and leaves. The MS (1962),
basal medium was associated with cytokinin
(BAP) and/or auxins (IAA or NAA), alone or
in two combinations. For the control, we used
the basal medium MS (1962) free of any
hormone. The 9 variants of hormonal
combinations were M2 = MS+BAP(0.5 mg/l),
M3 = MS+BAP(1 mg/l), M4 = MS+3 IAA (0.5
mg/l), M5 = MS+3 IAA (1 mg/l), M6 =
MS+BAP(0.5 mg/l) + 3 IAA (0.5 mg/l), M7 =
MS+BAP(1 mg/l) + 3 IAA (1 mg/l), M8 =
MS+NAA (0.5 mg/l), M9 = MS + NAA (0.5
mg/l) + BAP (0.5 mg/l), M10 = MS+ NAA (1
mg/l) + BAP (1 mg/l).
The data on shoot length, number of leaves and
root were recorded every week and only shoot
tip explantsshowed the growth response in
different culture media while cotyledon and
leaves tip explants didn’t show any change in
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The shoot explants become complete plants
after 23 days and they were successfully
adapted to field conditions. The plants showed
growth characteristics (stem colour, leaf
morphology, growth pattern, etc.) that are
identical to those of the mother plant.
Deepest research must be also undertaken to
find the efficient method of in vitro
multiplication from leave and cotyledon
explants.
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