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CONCLUSIONS 
 
Halophytic species present in littoral salt 
marshes of the Mediterranean Spanish coast are 
well adapted to the harsh conditions of their 
natural habitat and the extreme seasonal 
oscillations in soil salinity and humidity. This 
adaptation is achieved mainly through the 
control of ion transport and maintenance of 
osmotic balance by the accumulation of organic 
and inorganic osmolytes. Besides, these species 
appear to possess built-in mechanisms that will 
allow them surviving the potential exacerbation 
of environmental stress factors as a 
consequence of climate change. These 
mechanisms, observed under artificial 
conditions in the greenhouse, include, for 
example, triggering the synthesis of additional 
organic osmolytes or K+ transport to the leaves 
under very high salinities.  
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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.  
 
Key words: Bidens pilosa L., in vitro propagation, medicinal plants, plant growth hormones. 
 
INTRODUCTION 
 
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 

(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 
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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.  
 
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.  
 
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 = 3-
Indoleacetic acid and NAA = 1-

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.  
 
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 

 
 

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 

 
 
 

 
 

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 
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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 
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Figure 5. In vitro propagation of Bidens pilosa L. 

 
 
CONCLUSIONS 
 
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 

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.  

 
 

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. 
 
REFERENCES  
 
Anbazhagan, M., Kalpana, M., Rajendran, R., Natarajan, 

V., Dhanavel, D. (2010). In vitro production of 
SteviarebaudianaBertoni. Emirates Journal of Food 
and Agriculture, 22, 216‒222. 

Ashish, V. & Anchal, S. (2014). Herbal Medicine and 
Biotechnology for benefit of human health. Animal 
Biotechnology: Models in Discovery and Translation, 
563‒575 

Chiang, L.C., Cheng, H.Y., Liu, M.C., Chiang, W., Lin, 
C.C. (2003). In vitro anti-herpes simplex viruses and 
anti-adenoviruses activity of twelve traditionally used 
medicinal plants in Taiwan. Biological and 
Pharmaceutical Bulletin, 6, 1600–1604.  

Chiang, Y.M., Chang, C.L.T., Chang, S.L., Yang, W.C., 
Shyur, L.F. (2007). Cytopiloyne, a novel 
polyacetylenicglucoside fromBidenspilosa, functions 
as a T helper cell modulator.Journal 
ofEthnopharmacology, 110, 532–538.  

Cortés-Rojas, D.F., Chagas-Paula, D.A., da Costa, F.B., 
Souza, C.R.F., Oliveira, W.P. (2013). Bioactive 
compounds in Bidens pilosa L. populations: a key 
step in the standardization of phytopharmaceutical 
preparations.Rev Bras Farmacogn, 23, 28–35.  

De Lima, S.S., De Silva, S., Moreira, C.B., Lage, 
C.L.S.,Sato, A. (2017). Effect of auxin and cytokinin 
on phenolic content of Baccharis myriocephala DC. 
(Asteraceae) produced in vitro. Journal of medicinal 
plant research, 11, 642‒647. 

Deba, F., Xuan, T.D., Yasuda, M., Tawata, S. (2008). 
Chemical composition and antioxidant, antibacterial 
and antifungal activities of the essential oils from 
Bidens pilosa L. inn. var. radiata. Food Control, 19, 
346–52. 

Devi, S.P., Kumaria, S., Rao, S., Tandon, P. (2013). In 
vitro propagation and assessment of clonal fidelity of 
Nepenthes khasiana Hook: an insectivorous 
medicinal plant of India. Springer, 35, 2813‒2820. 

Dimo, T., Azay, J., Tan, P.V. (2001). Effects of the 
aqueous and methylene chloride extracts of Bidens 
pilosa leaf on fructose-hypertensive rats. Journal of 
Ethnopharmacology, 76, 215–221. 

Fotso, E., Victor, B., Focho, A.D. (2002). Callogenesis 
and micropropagation of Bidens pilosa Linn. Cahiers 
Agricultures, 11, 399‒402. 

Gashi, B., Abdullai, K., Sota, V., Kongjika, E. (2015). 
Micropropagation and in vitro conservation of the 
rare and threatened plants Ramonda serbica and 

Ramonda nathaliae. Physiology and Molecular 
Biology of Plants, 21, 123–136.  

Horiuchi, M. & Seyama, Y. (2008). Improvement of the 
antiinflammatory and antiallergic activity of Bidens 
pilosa L. var. radiata SCHERFF treated with enzyme 
(Cellulosine). Journal of Health Science, 54, 294–
301. 

Hsu, Y.J., Lee, T.H., Chang, C.L.T., Huang, Y.T., Yang, 
W.C. (2009). Anti-hyperglycemic effects and 
mechanism of Bidens pilosa water extract. Journal of 
Ethnopharmacology, 122, 379–383. 

Irvani, N., Solouki, M., Omidi, M., Zare, A.R., Shahnazi 
S. (2010). Callus induction and plant regeneration in 
Doremammoniacum D., an endangered medicinal 
plant. Plant Cell, Tissue and Organ Culture, 100, 
293–299. 

Lakshimi, M. & Mythili, S. (2003). Somatic 
embryogenesis and regeneration of callus cultures of 
Kaempferia galanga - A medicinal plant. J. of 
Medicinal and Aromatic Plants science, 25, 947‒51. 

Lodha, D., Patel, A.K., Rai, M.K., Shekhawat, N.S. 
(2014). In vitro plantlet regeneration and assessment 
of alkaloid contents from callus cultures 
of Ephedrafoliata (Unthphog), a source of anti-
asthmatic drugs. Acta Physiologiae Plantarum 
Journal, 36, 3071–3079. 

Mok, D.W.S., Mok, M.C. (2001). Cytokinin metabolism 
and action. Annual Review of Plant Physiology and 
Plant Molecular Biology,52, 89‒118. 

Murashige, T. & Skoog, F. 1962. A revised medium for 
rapid growth and bioassay with tobacco tissue 
culture. Physiol. Plant., 15, 473–497. 

Mutasim, M.K., Eisa, I.E., Magda, M.A. (2007). In vitro 
Multiple Shoot Regeneration from Nodal Explants of 
Vernonia amygdalina - An important medicinal plant. 
African Crop Science Conference Proceedings, 8, 
747‒752. 

Nguelefack, T.B., Dimo, T., Mbuyo E.P., Tan, P.V., 
Rakotonirina, S.V., Kamanyi, A. (2005). Relaxant 
effects of the neutral extract of the leaves of Biden 
spilosa Linn on isolated rat vascular smooth muscle. 
Phytotherapy Research, 19, 207–210. 

Shahzad, A., Parveen, S., Sharma, S., Shaheen, A., 
Saeed, T., Yadav, V., Akhtar, R., Ahmad, Z., 
Upadhyay, A. (2017). Plant Tissue Culture: 
Applications in Plant Improvement and 
Conservation. In Plant Biotechnology: Principles and 
Applications, 37–72. Springer Singapore  

Shandukani, P.D., Tshidino, S.C., Masoko, P., 
Moganedi, K.M. (2018). Antibacterial activity and in 
situ efficacy of Bidens pilosa L and Dichrostachys 
cinerea extracts against common diarrhoea-causing 
waterborne bacteria. BMC Complementary and 
Alternative Medicine, 18, 171. 

Silva, F.L., Fischer, D.C.H., Tavares, J.F., Silva, M.S., 
De Athayde-Filho, P.F., Barbosa-Filho, J.M. (2011). 
Compilation of secondary metabolites from Bidens 
pilosa L. Molecules, 16, 1070–1102. 

Sundararajan, P., Dey, A., Smith, A., Doss, A.G., 
Rajappan, M., Natarajan, S. (2006). Studies of 
anticancer and antipyretic activity of Bidens pilosa 



383 
 

 

 
Figure 5. In vitro propagation of Bidens pilosa L. 

 
 
CONCLUSIONS 
 
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 

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.  

 
 

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. 
 
REFERENCES  
 
Anbazhagan, M., Kalpana, M., Rajendran, R., Natarajan, 

V., Dhanavel, D. (2010). In vitro production of 
SteviarebaudianaBertoni. Emirates Journal of Food 
and Agriculture, 22, 216‒222. 

Ashish, V. & Anchal, S. (2014). Herbal Medicine and 
Biotechnology for benefit of human health. Animal 
Biotechnology: Models in Discovery and Translation, 
563‒575 

Chiang, L.C., Cheng, H.Y., Liu, M.C., Chiang, W., Lin, 
C.C. (2003). In vitro anti-herpes simplex viruses and 
anti-adenoviruses activity of twelve traditionally used 
medicinal plants in Taiwan. Biological and 
Pharmaceutical Bulletin, 6, 1600–1604.  

Chiang, Y.M., Chang, C.L.T., Chang, S.L., Yang, W.C., 
Shyur, L.F. (2007). Cytopiloyne, a novel 
polyacetylenicglucoside fromBidenspilosa, functions 
as a T helper cell modulator.Journal 
ofEthnopharmacology, 110, 532–538.  

Cortés-Rojas, D.F., Chagas-Paula, D.A., da Costa, F.B., 
Souza, C.R.F., Oliveira, W.P. (2013). Bioactive 
compounds in Bidens pilosa L. populations: a key 
step in the standardization of phytopharmaceutical 
preparations.Rev Bras Farmacogn, 23, 28–35.  

De Lima, S.S., De Silva, S., Moreira, C.B., Lage, 
C.L.S.,Sato, A. (2017). Effect of auxin and cytokinin 
on phenolic content of Baccharis myriocephala DC. 
(Asteraceae) produced in vitro. Journal of medicinal 
plant research, 11, 642‒647. 

Deba, F., Xuan, T.D., Yasuda, M., Tawata, S. (2008). 
Chemical composition and antioxidant, antibacterial 
and antifungal activities of the essential oils from 
Bidens pilosa L. inn. var. radiata. Food Control, 19, 
346–52. 

Devi, S.P., Kumaria, S., Rao, S., Tandon, P. (2013). In 
vitro propagation and assessment of clonal fidelity of 
Nepenthes khasiana Hook: an insectivorous 
medicinal plant of India. Springer, 35, 2813‒2820. 

Dimo, T., Azay, J., Tan, P.V. (2001). Effects of the 
aqueous and methylene chloride extracts of Bidens 
pilosa leaf on fructose-hypertensive rats. Journal of 
Ethnopharmacology, 76, 215–221. 

Fotso, E., Victor, B., Focho, A.D. (2002). Callogenesis 
and micropropagation of Bidens pilosa Linn. Cahiers 
Agricultures, 11, 399‒402. 

Gashi, B., Abdullai, K., Sota, V., Kongjika, E. (2015). 
Micropropagation and in vitro conservation of the 
rare and threatened plants Ramonda serbica and 

Ramonda nathaliae. Physiology and Molecular 
Biology of Plants, 21, 123–136.  

Horiuchi, M. & Seyama, Y. (2008). Improvement of the 
antiinflammatory and antiallergic activity of Bidens 
pilosa L. var. radiata SCHERFF treated with enzyme 
(Cellulosine). Journal of Health Science, 54, 294–
301. 

Hsu, Y.J., Lee, T.H., Chang, C.L.T., Huang, Y.T., Yang, 
W.C. (2009). Anti-hyperglycemic effects and 
mechanism of Bidens pilosa water extract. Journal of 
Ethnopharmacology, 122, 379–383. 

Irvani, N., Solouki, M., Omidi, M., Zare, A.R., Shahnazi 
S. (2010). Callus induction and plant regeneration in 
Doremammoniacum D., an endangered medicinal 
plant. Plant Cell, Tissue and Organ Culture, 100, 
293–299. 

Lakshimi, M. & Mythili, S. (2003). Somatic 
embryogenesis and regeneration of callus cultures of 
Kaempferia galanga - A medicinal plant. J. of 
Medicinal and Aromatic Plants science, 25, 947‒51. 

Lodha, D., Patel, A.K., Rai, M.K., Shekhawat, N.S. 
(2014). In vitro plantlet regeneration and assessment 
of alkaloid contents from callus cultures 
of Ephedrafoliata (Unthphog), a source of anti-
asthmatic drugs. Acta Physiologiae Plantarum 
Journal, 36, 3071–3079. 

Mok, D.W.S., Mok, M.C. (2001). Cytokinin metabolism 
and action. Annual Review of Plant Physiology and 
Plant Molecular Biology,52, 89‒118. 

Murashige, T. & Skoog, F. 1962. A revised medium for 
rapid growth and bioassay with tobacco tissue 
culture. Physiol. Plant., 15, 473–497. 

Mutasim, M.K., Eisa, I.E., Magda, M.A. (2007). In vitro 
Multiple Shoot Regeneration from Nodal Explants of 
Vernonia amygdalina - An important medicinal plant. 
African Crop Science Conference Proceedings, 8, 
747‒752. 

Nguelefack, T.B., Dimo, T., Mbuyo E.P., Tan, P.V., 
Rakotonirina, S.V., Kamanyi, A. (2005). Relaxant 
effects of the neutral extract of the leaves of Biden 
spilosa Linn on isolated rat vascular smooth muscle. 
Phytotherapy Research, 19, 207–210. 

Shahzad, A., Parveen, S., Sharma, S., Shaheen, A., 
Saeed, T., Yadav, V., Akhtar, R., Ahmad, Z., 
Upadhyay, A. (2017). Plant Tissue Culture: 
Applications in Plant Improvement and 
Conservation. In Plant Biotechnology: Principles and 
Applications, 37–72. Springer Singapore  

Shandukani, P.D., Tshidino, S.C., Masoko, P., 
Moganedi, K.M. (2018). Antibacterial activity and in 
situ efficacy of Bidens pilosa L and Dichrostachys 
cinerea extracts against common diarrhoea-causing 
waterborne bacteria. BMC Complementary and 
Alternative Medicine, 18, 171. 

Silva, F.L., Fischer, D.C.H., Tavares, J.F., Silva, M.S., 
De Athayde-Filho, P.F., Barbosa-Filho, J.M. (2011). 
Compilation of secondary metabolites from Bidens 
pilosa L. Molecules, 16, 1070–1102. 

Sundararajan, P., Dey, A., Smith, A., Doss, A.G., 
Rajappan, M., Natarajan, S. (2006). Studies of 
anticancer and antipyretic activity of Bidens pilosa 



384 
 

whole plant. African Health Sciences Journal, 6, 27–
30. 

Tan, P.V., Dimo, T., Dongo, E. (2000). Effects of 
methanol, cyclohexane and methylene chlo ride 
extracts of Biden spilosa on various gastric ulcer 
models in rats. Journal of Ethnophar-macology, 73, 
415–421. 

Tobinaga, S., Sharma, M.K., Aalbersberg, W.G.L. 
(2009). Isolation and identification of a potent 
antimalarial and antibacterial polyacetylene 
from Bidens pilosa. Planta Medica Journal, 75, 624–
628. 

Victório, C.P., Lage, C.L.S., Sato, A. (2012). Tissue 
culture techniques in the proliferation of shoots and 
roots of Calendula officinalis. Revista Ciência 
Agronômica, 43, 539‒545. 

Wang, R., Wu, Q.X., Shi, Y.P. (2010). Polyacetylenes 
and flavonoids from the aerial parts of Bidens pilosa. 
Planta Medica Jounal,76, 893‒896. 

Waseem, K., Jilani, M.S., Khan, M.S. (2009). Rapid 
plant regeneration of Chrysanthemum morifolium 
through shoot tip culture. African Journal of 
Biotechnology, 8, 1871‒1877. 

Wawrosch, C. (2010). In vitro propagation of medicinal 
plants for conservation and quality 
assurance. Medicinal Plant Biotechnology, 93–97.  

Wu, J., Wan, Z., Wu, Y. et al. (2013). Chemical 
Constituents of Biden spilosa var. radiata. Chemistry 
of Natural Compounds, 49, 759–760. 

 Young, P.H., Hsu, Y.J., Yang, W.C. (2010). Bidens 
pilosa and its medicinal use. In: Awaad AS, Singh 
VK, Govil JN (eds) Drug plants II, 28. Studium Press 
LLC, USA, 443–459. 

 
 

 


