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Abstract 

Anthurium anderanum from Araneae family, is a plant with high commercial value. Tissue culture technique 

appears as an alternative way propagation to increase Anthurium production. The recent research intended to 

establish an efficient regeneration method for Anthurium andraeanum tissue culture. Young Anthurium plantlets 

including young shoots, petioles and leaves were applied for regeneration through in vitro indirect organogenesis 

method from the undefined plant tissues. Callus proliferation was induced by the use of Morishige and Skoog 

media along with 0.6 mg/l 2,4- Dichlorophenes acetic acid. Shoot regeneration medium consisted of MS salts 

with supplemented different combinations of BAP and NAA. The number of shoots per explants was 

significantly increased in 7 months of culture periods in all different combinations but there were found that 14 

shoots/explant and 13.9 shoots/explant in NA+ BAP (0+3mg/l) and (0.2+0mg/l) respectively. The longest shoot 

length (17.3 cm) was found in NAA+BAP (0+0.5mg/l). Rooting was found automatically in shoot proliferation 

medium. Regenerated plantlets were potted in mixture of broken brick, coco husk and charcoal and successfully 

acclimatized. 
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INTRODUCTION 

Anthurium is one of the well-known potting plant genera which composed of almost 1500 tropically 

cultivated species which are one of the commercially important genera in Araneae family [1]. Numerous 

Anthurium plant species of Anthurium are being cultivated for different intentions such as cut-flower, 

potted flowers, landscaping etc [2]. The commercially produced ornamental potting plants has a great 

potential in the international markets both tropically and sub-tropically [3]. The Anthurium cultivars are 

globally important for huge market because of their valuable flowers. Orchids and Anthuriums are first 

and second among tropical cut flowers respectively [4]. Floriculture is one of the fast-developing industries 

all over the countries [5]. Nowadays, flower industries are very popular work with the significantly high 

potential for the production than that of other ornamental plants [6]. In the international market, the demand 

for flowers is highly increased due to trade globalization and economic liberalization [7]. Anthurium plants 

have been popular for the attractive, long vase life flower, higher returns per unit area [8]. Anthurium has 

hybridized by the scientists in the Netherlands and Hawaii [9]. They are known to be natively grown in 

South America. Thousand varieties of Anthurium have been recently grown widely under artificial 

environmental conditions, at sea level and above the height of 1,200 m [10]. They have been bred for 

beautiful color, long shelf life, and disease resistance activities. Anthurium propagation have been made 

in the means of sexual or asexual way [11]. They have been propagated traditionally through seed, but 

propagation rate of this method for Anthurium is very slow due to the inherent heterozygosity [12]. So, seed 

propagation is not recommended for Anthurium spp. The time between pollination and seed maturity and 

the time of seed development takes three years in a breeding program [13,14]. Growing plants from the seeds 

cannot produce a reliable technique for developing a new plantation area, in this way, vegetatively 

propagative method such as cutting might be the only method for making large scale of individuals [15]. 

The adaptation of propagation method for certain plant species depending upon their genetically potential 

and also the use of intention.  
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In this case, stem cutting method is also not a practical way to 

propagate a huge number of planting materials. Nowadays, a large 

number of anthurium can be multiplied by micropropagation 

technique [16]. Micropropagation is the alternative method of the 

conventionally propagative method in which the culture of certain 

plant species such as somatic cells, tissue or organ in an artificial 

environmental condition may be a reliable way for the production of 

a huge amount of genetically identical plantlets to the stock plant in 

a relatively short period of time [17]. Anthuriums have been usually 

propagated through the use of seed [18]. however, vegetatively 

propagative techniques used for Anthuriums did not give 

satisfactory results, therefore plant tissue culture techniques could 

be another way for the production increasingly [19,20]. Seed 

propagation method may not worthwhile due to cross-pollination as 

a result the progeny could be heterozygous [21]. Furthermore, the 

seeds are hampered due to poor rate of germination and low 

viability. Moreover, it is hampered by the poor germination rate and 

low viability of the seeds [22]. Anthurium in vitro propagations have 

been successful using different types of tissues.    

Anthurium tissue culture was achieved firstly by Pierid and his 

colleagues in 1974 [23]. The propagation of Anthurium andreanum 

have been achieved through the use of adventitious shoots formation 

from callus [24]. The regeneration of direct shoot has been achieved 

with the use of leaf lamina explants [25].  

MATERIALS AND METHODS 

The plant materials and explant sources were collected from Pyrin 

Oo Lwin, Mandalay Division, Myanmar. The collected Anthurium 

plants were placed in the Nursery house at Department of 

Biotechnology Research. The explant materials were stored in the 

earthen potting materials filling with the soil from the collective 

place under screen house conditions. This research was carried out 

at the Plant Tissue Culture Lab. under the Department of 

Biotechnology Research, Kyaukse Township, Mandalay Region, 

Myanmar.   

Shoot tips, leaf segments and petiole segments were excised from 

the mother plant (Anthurium andraeanum L.) and then used as 

explants for the initiation of culture.  

The excised plant materials were thoroughly washed with running 

water. Then these explant materials were thoroughly soaked using 

liquid detergent for about one min. The excised plant materials were 

rinsed in ten ml/l of antifungal agent for about 2 hrs. And then, these 

explants were rinsed in antibiotic for about 1 hr. After rinsing the 

explant segments with the sterilized distilled H2O, the planting  

materials were then cut into smaller pieces and discarded the 

unwanted parts using sterilized scapples to get the pieces of 1 to 2 

centimeter in diameter. After all the above steps, the planting 

materials were then put into laminar air-flow clean bench and they 

were sterilized with 20% Concore bleach solution for 10 mins, 70% 

ethyl alcohol for 5 mins and 0.1% mercuric chloride for 2 mins and 

then thoroughly washed with three to four times using sterilized DW 

after each sterilizing agents.   

After the end of explant sterilization processes, the planting 

materials were then inoculated in to callus induction media 

containing basal Morishige and Skoog media comprising of sucrose 

or table sugar (30 g/l), gelling agent (6 g/l), 0.6mg/L 2,4-D for callus 

induction. The pH of the culture media was adjusted using with 

either 1N NaOH or 1N HCl to 5.8 at 121℃, 1 atm for 20 minutes in 

HICLAVE autoclave [26]. The plant growth regulator 6-

benzylaminopurine (BAP), alone or in combination with 

naphthalene acetic acid (NAA), was added to the same basal 

medium for shoot induction and proliferation; the control treatment 

was the same basal medium without any plant growth regulator [27]. 

The culture bottles were kept cool and white fluorescent tube light 

(1500 Lux) were kept at a constant temperature of 27±1℃ using an 

air-conditioning system [28]. Observations were recorded on the 

callus induction and the shoot proliferation after certain cultural 

period. The number of shoots was observed and counted at 2 months 

4 months and 7 months of culture period. All of the cultural materials 

were kept at a constant temperature of 271℃, and the number of 

developed and rooted plants was counted for each treatment.  

The in vitro plantlets were transferred to a tray with sterile potting 

material (coconut husk, broken brick, charcoal) and kept in a plastic-

covered environment with semi-controlled light and temperature 

conditions for adaptation to the environment [29]. Fungicidal 

sprayings were used to keep fungi at distance, and the in vitro 

plantlets were fully exposed to changes in the environment after two 

months and hydrated once a week.  

Table 1: Different Concentrations of Plant Growth Regulators used 

in Anthurium Shoot Proliferation 

Treatments BAP (mg/l) NAA (mg/l) 

1 0 0 

2 0.5 0 

3 1 0 

4 1.5 0 

5 2 0 

6 2.5 0 

7 3 0 

8 3.5 0 

9 4 0 

10 0.5 0 

11 0 0 

12 0.5 0 

13 1 0 

14 1.5 0 

15 0 0.5 

16 0.5 0.5 

17 1 0.5 

18 1.5 0.5 

19 2 0.5 

20 0 1 

21 0.5 1 

22 1 1 

23 1.5 1 

24 2 1 

25 0 1.5 

26 0.5 1.5 

27 1 1.5 

28 1.5 1.5 

29 2 1.5 

RESULTS AND DISCUSSIONS 

This experiment was conducted with Anthurium andreanum Linn. 

accomplished with shoot tip, leaf segments and petiole segments of 

mature plant for callus proliferation, shoot formation, root formation 

and then full-grown plantlet regeneration on MS media 

supplemented with different concentrations and combinations of 

BAP and NAA on in vitro condition in the lab. The results of the 

different developmental stages described along with discussions 

under the following headings.  
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Shoot Formation and Proliferation 

Shoots were transplanted on MS media supplemented with varied 

combinations of BAP and NAA, which were begun by 

organogenesis from different cultivated explants of Anthurium 

andreanum Linn. At 1 month, 4 months, and 7 months after shoot 

initiation, there was substantial heterogeneity in the interplay of 

medium composition for shoot development, number of 

shoots/explants, and length of the largest shoot. 

Average Shoot Number of the Explant  

The shoot number of the explants promoted with time in every media 

composition. There was not significant difference in 1 month 2 

months culture period. The increase in the number of shoots was 

gradual but noticeable when the culturing period reached 7 months, 

which was more pronounced as the highest number of shoots 

(14/explant) in MS media containing 0 mg/L NAA+ 3 mg/L BAP 

then 0.5 mg/L NAA+ 0 mg/L BAP (13.9/explant) at 7 months of 

culture period as shown in figure (5) and figure (7). The lowest 

average shoot number was observed in MS media supplemented 

with 1 mg/L NAA+ 1 mg/L BAP (2/explant) and this was lower 

shoots in control medium (without any growth regulator) as shown 

in figure (9). Martin and his colleagues discovered that Anthurium 

andraeanum Hort. cv. Tinora Red and Senator was established on ½ 

strength MS medium containing 1.11 μM BA, 1.14 μM IAA, and 

0.46 μM kn. Shoot induction and cv were the most effective. In 

terms of the number of shoots per explant, Tinora Red outperformed 

Senator [30]. 

Average length of shoot 

The length of shoot was steadily increased and sharp after 7 months 

of cultural incubation. At 7 months of culture incubation, which was 

more pronounced in MS medium containing 0 mg/L NAA+ 1.5 mg/L 

BAP (17.3 cm), followed by MS medium supplemented 1.5 mg/L 

NAA+ 0 mg/L BAP (15.6 cm), and was followed by MS medium 

containing 1 mg/L NAA + 2 mg/L BAP (15.5 cm) and 1 mg/L NAA+ 

0 mg/L BAP (15.4 cm), which were not considerably different. 

(Figure 6, 10 and 13). The shortest length of shoots was noted as 3.9 

cm in MS media supplemented with 0.5 mg/L NAA+ 1.5 mg/L BAP 

which was shorter than control at 7 months of culture incubation. 

The seedlings were placed on MS media enriched with 2 mg/L BA 

and 0.2 mg/L NAA to enhance the number of shoots, which then 

extended to a length of 2.3 cm, according to Atta. which shown that 

the results are partially supported with findings of us [31]. 

Rooting 

Root development is an important part of the in vitro regeneration 

of any plant species [32]. In some reports, the root formation 

procedure was carried out in basal MS media without any plant 

hormone [33]. In this study, even before the individualization, the 

rooting process began naturally without the use of any growth 

regulator (Fig. 3). Differentiation and transference to the medium 

resulted in improved growth and development of the rooted 

plantlets, with roots appearing in 90% of the in vitro plants derived 

from elongated shoots [34].  

The root formation occurrence lasted between 30 days and 45 days, 

and most of the developing plantlets produced 4-7 roots; 3 months 

after individualization all of the plantlets produced roots. Viegas et 

al., (2007), Liendo and Mogollon, (2009) reported that rooting in 

anthurium did not require the use of any plant growth regulator and 

other authors for this genus has already been reported the occurrence 

of spontaneous roots [35]. Our research was therefore in agreement 

with this finding. So, the formation of this organ is not necessary any 

specific medium.  

 

Acclimatization 

The final and the most difficult stage in micropropagation studies is 

the hardening of the fully grown plantlets [36,37]. During the 

hardening or acclimatization stage, loss of most of the young 

plantlets may be occurred because of several causes. Several 

environmental factors including temperature, lighting intensity, 

humidity needed to be modified to improve survival rate of the micro 

propagated plantlets [38,40]. The findings related with the adaption of 

hardened plantlets revealed that the remarkable easy acclimatization 

of Anthurium andraeanum plants to the environmental situations 

with the use of broken bricks, coco-husks and charcoals and 

controlling the appearance of fungi (Fig. 4 and Fig 5). 

 

Fig 1: Shoot initiation from the proembryo Nic Calli 

 

Fig 2: Shoot proliferation in MS media supplemented with BAP and NAA 

 

Fig 3: Root formation from the elongated shoots 
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Fig 4: Primary hardening in the growth chamber 

 

Fig 5: Secondary hardening in the outdoor environment 

 

Fig 6: Effect of different combinations of BAP and NAA on number of 

shoots after 1 month, 4 months and 7 months of culture 

 

Fig 7: Effect of different combinations of BAP and NAA on number of 

shoots after 1 month, 4 month and 7 months of culture 

 

Fig 8: Effect of different combinations of BAP and NAA on number of 

shoots after 1 month, 4 month and 7 months of culture 

 

Fig 9: Effect of different combinations of BAP and NAA on number of 

shoots after 1 month, 4 month and 7 months of culture 
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Fig 10: Effect of different combinations of BAP and NAA on number of shoots 

after 1 month, 4 month and 7 months of culture 

 

Fig 11: Effect of different combinations of BAP and NAA on number of shoots 

after 1 month, 4 month and 7 months of culture 

CONCLUSION 

This research work develops an efficient protocol for in vitro propagation 

of Anthurium Red. We discovered the fact that types of the plant 

materials used as explants may be important in addition to basal media 

compositions and plant hormones for the successful work of any plant 

tissue culture. In this study, different segments of Anthurium andreanum 

explant were inoculated in basal media composed of different 

concentrations of NAA and BAP. The regeneration of shoot gave better 

results on MS media without any hormone supplement than MS in 

supplementation with certain combination of NAA and BAP. The 

procedures raised from the current work could be quite applicable for the 

development of large number of disease-free, healthy Anthurium 

andraeanum plantlet formation commercially. 
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Fig 12: Effect of different combinations of BAP and NAA on number of shoots 

after 1 month, 4 month and 7 months of culture 

 

Fig 13: Effect of different combinations of BAP and NAA on number of shoots 

after 1 month, 4 month and 7 months of culture 
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