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Abstract. Setiaji A, Annisa RRR, Santoso AD, Kinasih A, Riyadi ADR. 2021. Review: Factors affecting mass propagation of Vanda 
orchid in vitro. Cell Biol Dev 5: 51-62. For the past decade, Vanda has been the primadonna of ornamental orchids in the south and 

southeast Asia, along with Phalaenopsis and Dendrobium. Along with the increase in demand for Vanda, this genus has faced several 
threats, from illegal collection to habitat loss. Therefore, mass propagation through in vitro culture is a promising strategy to ensure 
sustainable business in horticulture and conservation. This review provides an overview and synthesizes various Vanda in vitro culture 
literature. We showed the researchers' preferences on several aspects for growing Vanda, including species, basal medium, plant growth 
regulators, explant, and culture conditions. The most commonly used as explants are seeds or protocorms, growing on Murashige & 
Skoog or Vacin & Went medium. This medium can be added banana homogenate to increase its nutritional value. Vanda seedlings can 
be incubated at 25 ± 1-3oC, with a lighting intensity of 50 μmol m-2 s-1 at 12/16 h PP. Choosing a medium that is cheaper but still rich in 
nutrients and its additives, especially during the subculture phase; selecting explants that are responsive and minimizing the possibility 
of contamination; as well as seeing the target market in particular, can make Vanda's propagation efforts more effective, efficient, and 

profitable.  

Keywords: Efficient protocols, in vitro culture, Orchidaceae, Vanda 

Abbreviations: KC: Knudson's C medium (Knudson 1922); Mitra: Mitra et al. (1976) medium; MS: Murashige and Skoog (1962) 
medium; ND: New Dogashima medium (Tokuhara and Mii 1993); Nitsch: Nitsch and Nitsch (1969) medium; NP: New Phalaenopsis 
medium (Ichihashi 1992); P723: P723 Orchid Seed Sowing Medium (PhytoTechnology Laboratories, Inc.); RT: Raghavan and Torrey 
(1964) medium; SH: Schenk and Hildebrandt (1972) medium; VW: Vacin and Went (1949) medium; 2,4-D: 2,4-dichlorophenoxyacetic 
acid; 2-iP: N6-isopentenyladenine; BAP: 6-benzylaminopurine; IAA: indole-3-acetic acid; IBA: indole-3-butyric acid; Kn: kinetin; 
NAA: a-naphthaleneacetic acid; TDZ: thidiazuron; BP: banana pulp; CH: casein hydroxylate; CM: coconut milk; CW: coconut water; 

PP: potato pulp; TJ: tomato juice; YE: yeast extract; PVP: polyvinyl pyrrolidone; PLB: protocorm like bodies; RH: Relative Humidity; 
PP: photoperiod 

INTRODUCTION 

Orchidaceae is the second largest family of 

angiosperms after Asteraceae. There are many approximate 
versions of orchid species numbers because almost every 

expedition in biodiversity hotspots is reported to discover 

new species. A provisional checklist suggests 28,000 

species of orchids, including 736 recognized genera, 

represent 8% of species of the angiosperms (Chase et al. 

2015; Christenhusz and Byng 2016; Willis 2017). It 

exceeded the estimated number (25,000) (Atwood 1986). 

The fascinating charisma of orchids defines them as 

ornamental plants in terms of color and the uniqueness of 

the flower shape. Orchid flowers could be kept indoors in 

fresh conditions for a long time as a symbol of beauty 

(Rahman et al. 2008). Cut flowers of the hybrids of 
Mokara, Dendrobium, and Vanda remain fresh for 7-30 

days, while Phalaenopsis and Cattleya remain fresh for 1-4 

weeks and 18-28 days for Aranda (De et al. 2014). In 

addition, orchid flowers have persistent perianth characters, 

unlike other cut flowers that easily fall off (Rahman et al. 

2009). Today, orchid cultivation is an international 

business with great potential to participate in countries' 
economic growth. In the world floriculture trade, around 

8% of sales are covered by orchids (Martin and Madassery 

2006). In the ornamental plant industry, they are the second 

favorite cut flowers and potted plants (Hossain 2008).  

One of the widely cultivated orchids in Southeast Asia 

and the Indian subcontinent is the genus Vanda, which was 

established by Sir W. Jones in 1795. His type species of 

this genus is Vanda roxburghi. Vanda is a monopodial 

orchid and mostly epiphytic (Islam et al. 2014). About 184 

plant species are native to China, the Himalayas, 

Bangladesh, Indonesia, and northern Australia, of which 62 

are accepted names, 122 are synonyms, and 5 remain 
unresolved (The Plant List 2019). 

The name of Vanda came from an Indian language 

called Sanskrit (Garay 1974), which means that people like 

these plants by their fragrance, color, and flower shape. 

Many Vanda hybrids have characteristics preferred to mass 
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consumption, such as variable color pallets, fragrant 

flowers, free-blooming, long-lasting flowers, multiple 

inflorescences, compact growth habits, and cold tolerance. 

These superior traits make Vanda become great potential to 

dominate the American and European markets. In the 

1950s, Hawaii, United States, became the center of Vanda 

orchid development, where they produced primary and 

secondary hybrids of Vanda with round and large-sized 

flowers. Later in the 1960s, Hawaii was replaced by 

Thailand. Vanda orchid breeders in Thailand produce more 
complex Vanda hybrids due to the segregation of progeny 

genes with new flower colors and shapes (Motes 2004). 

One of the obstacles of Vanda cultivation is it requires 

three or more years of maintenance to reach flowering size 

since deflasking (compared to Phalaenopsis, which 

requires only 18–24 months). In addition, small-scale 

production and duration of Vanda culture cause the 

relatively high per-unit cost of production, which causes 

high selling prices at the farm level (Johnson and Kane 

2007). Like some other orchid genera, Vanda was also 

threatened by habitat destruction, climate change, and 
unsustainable harvest (often illegal) for horticulture, food, 

or medicine (Fay 2018). 

Mass production of orchids is important to meet the 

demand of orchid consumers and innovation for the world 

floriculture industry. There are many ways to propagate 

orchids. The conventional propagation was the separation 

of pseudobulb clumps and keiki. Still, these methods are 

unsuitable for mass production because they are inefficient 

in time and space and have high risks of the parent plant's 

death. Tissue culture is now an established effective 

propagation method, offers large-scale productions, and 
ensures clonal stability, irrespective of season and weather 

(Singh and Duggal 2009; Teixeira da Silva et al. 2015). 

Knudson (1922) developed a protocol for asymbiotic in 

vitro orchid seed germination on a medium containing 

mineral nutrients and sugar. The first experiments on 

Vanda in vitro culture were carried out at the University of 

Singapore with callus derived from seedlings in undefined 

media containing tomato juice and 2,4-Dichlorophenoxy 

acetic acid (2,4-D) (Rao 1963; Rao 1967). This technique 

continues to be developed, including applied along with 

genetic engineering, and becomes an important method for 

mass-scale propagation and conservation of orchid species. 
The main objective of this review is to provide a thorough 

understanding of Vanda's germplasm response to in vitro 

conditions by compiling what is known from various 

published literature and research. Data representation in the 

chart is based on the proportion of the number of times a 

study is to the total number of outcomes. Detailed 

information is shown in Table S1. 

 

 

 

IN VITRO PROPAGATION FOR CONSERVATION 

AND SUSTAINABLE UTILIZATION 

Vanda is important in the ecosystem, especially related 

to the host plant and its symbiotic microorganisms. Its 

aerial roots can absorb and retain moisture, attracting 

various bacteria and fungi for symbiosis, beginning with 

seed germination. These microorganisms provide nutrients 

and increase resistance against pathogens through induced 

systemic response (ISR) mechanisms and metabolites 

excreted by these microbes (Pieterse et al. 2014). These 
microorganisms, which are generally bacteria, known as 

plant growth-promoting rhizospheric bacteria (PGPR), can 

be isolated and applied to other plants as biocontrol agents 

and biostimulants (Glick 2015). Vanda's ethnobotany is 

about aesthetics and promises the exploration of various 

compounds for health benefits. 

 

 

 
Figure 1. Micropropagation studies' relative frequency (%) shows 

various Vanda species and hybrids. Some of the studies use more 
than one type of orchid. n.s. not specified. 
 
 

 
Figure 2. The relative frequency (%) of micropropagation 
substudies shows different explants used in Vanda in vitro culture. 
Some studies used more than one explants. 
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Figure 3. Relative frequency (%) of micropropagation substudies 
showing basal medium used in Vanda in vitro culture. Some of 
the studies used more than one basal medium 
 

 
 

 
 
Figure 4. Relative frequency (%) of micropropagation studies 
showing basal medium used based on explant types in Vanda in 

vitro culture. A study may have one or more types of explant 
 
 

 

 
 
Figure 5. Relative frequency (%) of micropropagation studies 
showing different pHs used of the basal medium in Vanda in vitro 
culture. n.r. not reported 

 
 
Figure 6. The relative frequency (%) of micropropagation 
substudies shows different plant growth regulators (PGRs) used in 
Vanda in vitro culture. Some of the studies may use more than 
one substudies 

 

 

In addition to medicinal uses, especially in India, Nepal, 
China, and Bangladesh, Khan et al. (2019) have 

summarized the use of Vanda in traditional medicine and 

its bioactive compounds. The class of compounds detected 

included eucomic acid and its derivatives from V. teres 

(Simmler et al. 2011); Phenanthrene derivatives from V. 

tessellata, V. parviflora, and V. coerulea (Anuradha et al. 

2008; Anuradha and Rao, 1998; Simmler et al. 2010); 

Bibenzyl derivatives from V. coerulea and V. roxhburghii 

(Simmler et al. 2010; Uddin et al. 2015); Phenolic 

compounds from V. roxburghii, V. parishii, and V. 

tessellata (Chawla et al. 1992; Dahmén and Leander 1976; 
Prakash and Bais 2016); Anthocyanins from V. hybrid (V. 

teres x V. hookeriana) (Junka et al. 2012); Alkaloids from 

V. hindsii (Brandange and Granelli 1973); Steroids and 

triterpenoids from V. roxburghii (Mohammed-Usman et al. 

2012). Based on the examination of Vanda extracts of 

various species, these orchids are known to have 

pharmacological activities like anti-inflammatory, 

antioxidant neuroprotective, membrane stabilizing, anti-

aging, hepatoprotective, antimicrobial, and wound healing 

activities (Khan et al. 2019). Traditional uses usually treat 

rheumatism, dyspepsia, indigestion, piles, wounds, 

bronchitis, and hepatitis (Khan et al. 2019). However, more 
research is needed to select unique compounds with strong 

bioactivity potential. A further prospect is the extraction of 

materials with whole plants that need to be replaced with 

plant materials from in vitro cultures, such as callus 

cultures and cell suspensions. In vitro culture can provide 

optimal conditions for synthesizing these compounds with 

additional precursors, and the amount of the yield can be 

standardized (Setiaji et al. 2020). 

Due to the limited population size and providing 

expected properties in medicine, and the rise of 

vulnerability in the future, conservation efforts are 
important. The reintroduction of Vanda is mostly 

undertaken by returning plants taken from nature and 

donations from certain nurseries. Mass breeding through 

tissue culture promises to speed up the reintroduction and 

translocation of orchids. However, these two processes are 

important, and conservation programs' primary goals 
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should include maintaining, managing, and restoring 

habitats that support orchid populations. In vitro 

propagation studies provide a starting point for 

conservation efforts. Unfortunately, research publications 

about Vanda have not been as much as Dendrobium, 

Phalaenopsis, Oncidium, Cattleya, and another popular 

genus of orchids that may have reached hundreds. Still, this 

information could be used as initial information to develop 

in vitro Vanda cultivation. 

Vanda breeding, both with genetic transformation and 
interspecific hybrids, is the consumer's favorite since they 

have various choices in flower colors and other superior 

properties. On the other hand, wild Vanda tends to have 

some disadvantages, such as difficulty adjusting the growth 

to the local climate, usually does not meet the dosage of 

commercial fertilizers and hormones (maintainers need to 

determine the optimal dose for the orchid by themselves), 

and more expensive. So far, the relative frequency of 

research conducting on Vanda hybrid micropropagation is 

26.3%. 

Based on the number of papers that have been 
published, species of V. coerulea (19.3%), V. tricolor 

(10.6%), and V. tesselata (8.8%) are the most widely 

studied (Figure 1). V. coerulea is one of the most popular 

native orchids found in the northeastern region of India, 

with a range of distribution extending to China (southern 

Yunnan). The Convention on International Trade in 

Endangered Species of Wild Fauna and Flora (CITES) 

listed this species in appendix 2 (removed from appendix 1 

due to the discovery of new populations, especially in the 

Himalayas region (Christophe 2012) and the global 

conservation status is vulnerable (Walter and Gillet 1998). 
Habitat loss and degradation, mainly from human activities 

and illegal hunting, were the major cause of the decline in 

the population of these orchids. In other regions, V. tricolor 

(appendix 2) also faces the same threats. It is widespread 

and highly cultivated in South East Asia, while the wild 

populations are small and highly fragmented, especially in 

Java and Bali (Gardiner 2007). Gardiner (2007) reported 

that this species has been rare in nature due to over-

collecting and natural disasters such as Mount Merapi 

eruption, one of the most active volcanoes in Indonesia 

with a 4-year eruption cycle. Anticipating a similar threat, 

the researchers developed an in vitro propagation technique 
for V. tesselata earlier to maintain a population whose trend 

tended to decline even though it still had the least concern 

status (Khela and Chadburn 2014). The distribution of V. 

tesselata is broad enough to cover Bangladesh, India, 

Myanmar, Nepal, Sri Lanka, and Thailand. 

A successful campaign of Vanda conservation efforts 

has been carried out by Jawaharlal Nehru Tropical Botanic 

Garden and Research Institute (JNTBGRI), India. The 

successful restoration of the Smithsonia maculata orchid, 

carried out by JNTBGRI in 1993, was expanded to other 

species, including Vanda coerulea, Vanda wightii, and 
Vanda thwaitesii. The success of in vitro propagation 

which can provide mass and quality of plants, has an 

important role in the success of this conservation program. 

Its reintroduction success reaches 80-95% after 

establishment for 1-2 years (Rajasekharan and Wani 2020). 

An integrated conservation program involving various 

professionals in ecology, pollination biology, tissue culture, 

microbiology, and genetic populations has proven effective 

in planning and implementing real conservation efforts. 

EXPLANT, CULTURE MEDIUM AND ITS 

CONSTITUENTS 

Explants used in in vitro propagation 

Explant selections are an important factor to consider 

before initiating a culture method. Explants taken from 

potted plants in the greenhouse (ex vitro) may carry fungal 
and bacterial infections due to exposure to open 

environments. In monopodial orchids, such as Vanda, 

choosing the shoot tip as an explant could be caused death 

to the mother plant since monopodial orchid relies their 

growth on their apical dominance. Furthermore, a flower 

stalk could only be obtained during the flowering season 

(the flowering could be induced but cannot be continuously 

carried out). Indeed, the flower stalk of Vanda has limited 

plantable parts; for comparison, they have a shorter length 

than the stalk of Phalaenopsis, which is commonly used as 

an explant for Phalaenopsis micropropagation. The flower 
stalks of Vanda also mature rapidly, whereas young flower 

stalks are known better to use as explants. In general, 

choosing juveniles and other young tissues over mature 

parts needs to be considered. Other than that, the flowering 

plants of Vanda are 2-3 times more expensive than their 

vegetative plants.  

Seeds are the most commonly used explant for Vanda 

propagation (25.6%) (Figure 2). The next preference 

explants used are protocorm (23.2%), shoot/ axillary tip 

(13.4%), shoot (12.2%), and others below 10% (seedling, 

nodal segment, callus, leaf, root, and flower stalk). Seeds 
could provide large quantities of explants where adult 

orchids plant are limited. Seeds could germinate even using 

a basal medium without adding hormones or complex 

organic matter, only. Seeds will grow into protocorms and 

become seedlings later (Yildiz 2012). Protocorms have the 

flexibility to induce shoots and roots and/or reproduce 

secondary protocorms/ PLBs (Sujjaritthurakarn and 

Kanchanapoom 2011; Setiaji et al. 2018). The protocorm 

phase usually begins when the bipolar structure cannot be 

distinguished between basal and apical (Setiari et al. 2016). 

By definition, protocorms are produced by seeds, whereas 

protocorm-like bodies (PLB) are produced by explants 
(Lee et al. 2013). 

Seed culture is probably the most effective technique so 

far to get lots of new seedlings, despite the long maturity 

time of Vanda fruit capsules, which could reach 6-9 months 

or even up to 20 months (PhytoTech Labs 2019). This 

problem could be overcome by applying 6-

Benzylaminopurine (BAP) and gibberellic acid (GA) 

hormones to stimulate flowering in plants, continued by 

spraying 6-30-30 sodium-phosphate-potassium fertilizer 

after pollination for fruit ripening. However, unripe seeds 

can still be planted and show better results in some cases. 
When the seeds are ripe, the inner coat surrounding the 

embryo may be thickened, making it difficult for water and 
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nutrients to reach the seeds. In addition, some seeds may 

carry some poor traits that lead to nonuniformity clones. 

That could be avoided by choosing superior breeds and 

maintaining their genetic content stability. The optimum 

preference for explants, medium, and incubation conditions 

will be explained later.  

Culture media 

In general, the most commonly used basal medium for 

Vanda cultures is MS (35.7%) and VW (Vacin and Went, 

1949) (21.4%) (Figure 3). On the other hand, 28.5% of the 
sub-studies using seeds were planted on Murashige and 

Skoog medium (1962) (Figure 4). MS is widely used in a 

variety of plants, including orchids. This medium contains 

high concentrations of ammonia, potassium, and nitrates; 

and is relatively cheaper than other mediums, such as the 

White medium (Stewart Jr 2016). On the other hand, VW 

media was specifically intended for orchid species at the 

beginning of the formulation, especially for Cymbidium. In 

this medium, Ca3(PO4)2 is added in abundant quantities, 

providing phosphate to increase the formation of PLB 

(protocorm-like bodies) (Teixeira da Silva 2012). The 
seeds of 18 different orchid genera, planted on the VW 

medium, produce a chance of more than 70% of 

protocorms formation (Kartikaningrum et al. 2017). 

 

 
 
Figure 7. The relative frequency (%) of micropropagation 
substudies shows various additives used in Vanda in vitro culture. 
A study may have one or more substudies. PP potato pulp, TJ 

tomato juice, CW coconut water, AC activated charcoal, BP 
banana pulp 
 

 

 
Figure 8. Relative frequency (%) of micropropagation studies 
showing different temperature conditions in Vanda in vitro culture 

Table 1. Number of micropropagation studies showing different 
lighting conditions during the Vanda in vitro phase 
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37 - - 1 - - 

10 - 1 - 1 1 

9 - - - 2 - 

20-30 - - 1 - - 

56 - - 1 - - 

15 - - 1 - - 

100 - - - - 1 

 

 

 

The pH set for Vanda culture varies from 4.7-5.9 
(Figure 5). The greatest preference was at pH 5.8 (16.3%) 

and after that, 5.6 and 5.2. The pH of the MS medium is 

usually set between 5.6-6.3. Adjusting the pH of the culture 

medium is important to ensure the plant's physiological 

processes are not disturbed. Acidic medium prevents the 

uptake of phosphoric acid, Ca2+, and Mg2+; alkalic medium 

prevents the uptake of iron, Cu2+, Zn2+, Mn2+, and boron 

(Bell et al. 2020; Jakobsone and Osvalde 2019; Ichinose et 

al. 2018). In addition, pH affects the solubility and 

absorption of nutrients by activating certain enzymes and 

solidifying gelling agents; and preventing the absorption of 

toxic substances (Sahu et al. 2017; Lager et al. 2010). A 
slightly acid medium seems to be preferred by most orchids 

and is important for auxin action (Sarkar et al. 2009). 

Sachin (2015) reported that the highest protocorm 

formation on V. tesselata was observed at a temperature of 

20°C and pH 5.5. It is difficult to determine whether the pH 

of the medium could affect the orchid seedlings because it 

is related to other culture media components. 

Plant growth regulators 

Plant growth regulators (PGRs) can be used 

simultaneously to match Vanda growth stages. The most 

commonly used PGRs in Vanda cultures, either as 
combined or in a single dose, are the cytokinins (6-

Benzylaminopurine (BAP), kinetin (Kin), N6-

isopentenyladenine (2-iP), and thidiazuron (TDZ); and 

auxin (indole-3-acetic acid (IAA)), indole- 3-butyric acid 

(IBA), 2,4-Dichlorophenoxyacetic acid (2,4-D), and a-

naphthaleneacetic acid (NAA) (Fig. 6). In combination, 

15.47% used higher concentrations of cytokinins such as 

BAP (4.44-66.6 µM), while 10.71% used a higher 

concentration of auxin such as NAA (0.27-8.06 µM). 

Single auxin (15.47%) is generally used to induce roots or 

germination with optimum concentrations ranging from 
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0.54-22.80 µM for NAA, while single cytokinin (10.71%) 

is generally used to induce shoots with optimum 

concentrations range of 0.91-11.35 µM for TDZ. The rest 

41.66%, do not use any PGRs, and generally prefer to add 

complex organic materials for germination or seedling 

maintenance. 

Organic complex sources 

Organic complex materials contain different sucrose, 

fructose, agar, peptone, nicotinic acid, biotin, folic acid, 

auxin, glutamic acid, glycine, adenine, niacin, and nitrogen 
levels (Park and Yeung 2018; Acemi and Ozen 2019 ). Any 

of these components are responsible for promoting the 

growth and development of the cultures (Islam et al. 2015). 

The most commonly used complex organic materials in 

Vanda cultures are banana homogenate (18.8%), peptone 

(16.7%), activated charcoal (16.7%), coconut water 

(16.7%), tomato juice (8.3%), and potato homogenate 

(8.3%) (Figure 7). In Vanda, few papers explain the 

function of adding these additives because they may have 

complex effects and focus more on the effects of PGRs. 

However, the beneficial effects of complex organic 
materials (BH, CW, peptone) on the growth and 

differentiation of protocorms and seedlings have been 

carried out by Arditti (1979).  

Banana is rich in carbohydrates, certain vitamins, 

minerals, carotenoids, and polyphenols. Usually, Studies 

that employed BH used a concentration of 3.5-15% (v/v) 

combined with auxin and/or auxin-cytokinin and other 

additives. BH might help stabilize the pH of the medium, 

which may change due to activated charcoal. The pH of the 

medium could drop due to the acid residues of HCl in AC 

since AC needs to be washed by HCl solutions in its 
production (George et al. 2008). Peptone generally consists 

of high tryptophan, a low molecular weight protein, 

vitamins, and plant growth factors. These factors may 

induce changes in Vanda, which can give plant cells an 

easily absorbed nitrogen source (George et al. 2008). CW 

can induce cell division, thus promoting early protocorm 

differentiation and a wide spectrum of growth factors, and 

has been successfully used in some orchid production 

(Intuwong and Sagawa 1973; Pyati et al. 2002). In 

epiphytic orchids, the addition of 15% CW to the basal 

medium can increase growth performance in various 

parameters: shoot length, number of roots, leaf width, leaf 
area, fresh and dry weight of shoots and roots, and 

stimulating new shoots (Baque et al. 2011; Yong et al. 

2009; Paris et al. 2019). The main hormone contained in 

CW is IAA, while cytokinin, gibberellin, and abscisic acid 

are also detected (Yong et al. 2009; Tan et al. 2014). 

The addition of activated charcoal improves the growth 

of Vanda. Some of the positive effects of AC are improved 

aeration, established polarity of microelements, stabilized 

substrate temperature, and adsorbs toxic substances 

(phenolic compounds), all because of the nature of AC 

which has small pores and a large surface area (Thomas 
2008; Zeng et al. 2015). In addition, AC is suitable for root 

induction because it creates dark conditions of the medium 

in accordance with the underground root's original 

environment. AC and BAP can increase flowering 

frequency from 65% to 100%, increase in vitro germination 

and plantlet development, increase rhizome production and 

fresh weight gain during micropropagation, and increase 

the formation of orchid buds and promote bud induction of 

orchid seeds effectively (Thomas 2008). However, in some 

cases, adding 1% activated charcoal to culture media 

caused acidification, largely due to an increase in the 

hydrolysis of sucrose during sterilization (Saad and 

Elshahed 2012). Another disadvantage of AC is the 

adsorption is not selective; some beneficial substances may 
also be adsorbed. 

INCUBATION CONDITION 

Lighting, temperature, and humidity are important 

aspects for maintaining the incubation chamber to support 

plant growth and adapt to in vivo environments. However, 

this review does not explain the humidity conditions 

because too few papers have mentioned it since measuring 

humidity inside culture bottles may be difficult. 

The studies on Vanda in vitro culture used the 

temperature ranging from 23-26oC, but 25 ± 1-3oC (77.1%) 

was most commonly used. The light intensity varies from 
25 to 100 µmol m-2 s-1, but the most widely used is 50 μmol 

m-2 s-1 at 12/16 h PP (7 studies). Only 5 studies report using 

dark culture; the light intensity is not reported (Tab. 1). All 

studies employ light-emitting diodes. 

 In conclusion, the growth of Vanda orchids during the 

in vitro phase requires optimal controlled conditions. It 

ensures seedlings' viability during acclimatization and 

uniformity during flowering induction in the greenhouse. 

This review attempts to infer the basic needs for in vitro 

culture in Vanda based on the preferences of previous 

studies. The most commonly used source of explants is 
seeds or protocorms planted on MS or VW medium with a 

pH of 5.8. Banana homogenate 3.5-15% is the most used 

additive. Vanda seedlings were mostly incubated at 25 ± 1-

3oC, with a lighting intensity of 50 μmol m-2 s-1 at 12/16 h 

PP. Vanda's in vitro culture technique still needs to be 

developed and expanded with the application of molecular 

biotechnology. The potential and uniqueness of 

ornamental, horticultural, and medicinal values are also 

slightly mentioned. This review can temporarily serve as a 

basis for Vanda producers to avoid confusion in choosing 

culture procedures from the various studies conducted. 

REFERENCES 

Acemi A, Ozen F. 2019. Optimization of in vitro asymbiotic seed 

germination protocol for Serapias vomeracea. EuroBiotech J 3: 143-

149. DOI: 10.2478/ebtj-2019-0017 

Aini H, Mansyurdin, Suwirmen. 2015. PLB induction of wild Vanda 

sumatrana Schltr. on MS media supplemented with BAP and NAA 

and ploidisation by colchicine treatment. Jurnal Biologi Universitas 

Andalas 4: 208-215. DOI: 10.25077/jbioua.4.4.208-215.2015 

Anuradha V, Rao MVB, Aswar AS. 2008. Oxo-tessallatin, a novel 

phenanthrapyran isolated from Vanda tessalata. Orient. J Chem 24: 

1119-1122. 

Anuradha V, Rao NSP. 1998. Parviflorin, a phenanthropyran from Vanda 

parviflora. Phytochemistry 48: 181-182. DOI: 10.1016/S0031-

9422(97)00610-9 



SETIAJI et al. – In vitro propagation of Vanda orchids 

 

57 

Arditti J. 1979. Aspects of physiology of orchids. Adv Bot Res 7: 421-

655. DOI: 10.1016/S0065-2296(08)60091-9 

Atwood JT. 1986. The size of the Orchidaceae and the systematic 

distribution of epiphytic orchids. Selbyana 9: 171-186. 

Baque MA, Shin YK, Lee EJ, Paek KY. 2011. Effect of light quality, 

sucrose and coconut water concentration on the micropropagation of 

Calanthe hybrids ('Bukduseong' × 'Hyesung' and 'Chunkwang' × 

'Hyesung'). Australian J Crop Sci 5: 1247-1254. 

Begum F, Islam D, Paul RN, Mehedi M, Mondal SR. 2002. In vitro 

propagation of Vanda pteris through axillary bud derived protocorm 

culture. Trop Agric Res Ext 5: 1-4. 

Bell J, Yokoya K, Kendon JP, Sarasan V. 2020. Diversity of root-

associated culturable fungi of Cephalanthera rubra (Orchidaceae) in 

relation to soil characteristics. PeerJ 8: 4-10. DOI: 10.7717/peerj.8695 

Bhattacharjee B, Islam SS. 2014. Effects of plant growth regulators on 

multiple shoot induction in Vanda tessellata (Roxb.) Hook. Ex G. 

Don an endangered medicinal orchid. International Journal of Science 

and Nature 5:707-12. 

Brandange S, Granelli I. 1973. Orchidaceae alkaloids. XXXVI. Alkaloids 

from some Vanda and Vandopsis species. Acta Chem Scand 27: 

1096-1097. DOI: 10.3891/acta.chem.scand.27-1096 

Chase MW, Cameron KM, Freudenstein JV, Pridgeon AM, Salazar G, 

Van den Berg C, Schuiteman A. 2015. An updated classification of 

Orchidaceae. Bot J Linnean Soc 177: 151-174. DOI: 

10.1111/boj.12234 

Chaturvedi HC, Sharma AK. 1986. Mericloning of orchids through 

culture of tips of leaves and roots. In: Vij SP (ed). Biology, 

Conservation, and Culture of Orchids. Affiliated East-West Press, 

New Delhi. 

Chawla AS, Sharma AK, Handa SS, Dhar KL. 1992. Chemical studies 

and anti-inflammatory activity of Vanda roxburghii roots. Indian J 

Pharm Sci 54: 159-161. 

Christenhusz MJM, Byng JW. 2016. The number of known plants species 

in the world and its annual increase. Phytotaxa 261: 201-217. DOI: 

10.11646/phytotaxa.261.3.1 

Christophe P. 2012. La variabilité des formes cultivées de Vanda 

coerulea. L'Orchidophile 44: 113-145. 

Dahmén J, Leander K. 1976. The structure of parishin, a glucoside from 

Vanda parishii. Phytochem 15: 1986-1987. DOI: 10.1016/S0031-

9422(00)88865-2 

David D, Gansau JA, Abdullah JO. 2008. Effect of NAA and BAP on 

protocorm proliferation of Borneo scented orchid, Vanda helvola. 

AsPac J Mol Biol Biotechnol 16: 221-224. 

David D, Jawan R, Marbawi H, Gansau JA. 2015. Organic additives 

improve the in vitro growth of native orchid Vanda helvola Blume. 

Notulae Scientia Biologicae. 7: 192-7. DOI: 10.15835/nsb729546 

De LC, Vij SP, Medhi RP. 2014. Postharvest physiology and technology 

in orchids. J Hortic 1: 1-9. 

De LC, Vij SP, Medhi RP. Post-harvest physiology and technology in 

orchids. Journal of Horticulture 27: 1-9. DOI: 10.4172/2376-

0354.1000102 

Deb CR, Rout GR, Mao AA, Nandi SK, Singha RN, Vijayan D, Langhu 

T, Kikon ZP, Pradhan S, Tariq M, Swain D. 2018. In vitro 

propagation of some threatened plant species of India. Current 

Science 114: 567-575. DOI: 10.18520/CS/V114/I03/567-575 

Decruse SW, Gangaprasad A, Seeni S, Menon VS. 2003. 

Micropropagation and ecorestoration of Vanda spathulata, an 

exquisite orchid. Plant Cell, Tissue and Organ Culture 72: 199-202. 

DOI: 10.1023/A:1022267009531 

Dwiyani R, Yuswanti H, Darmawati IA, Suada K, Mayadewi NN. 2015. 

In vitro germination and its subsequent growth of an orchid of Vanda 

tricolor Lindl. var. suavis from Bali on complex additives enriched 

medium. Agrivita 37:144-50. DOI: 10.17503/AGRIVITA.V37I2.497 

Fay MF. 2018. Orchid conservation: How can we meet the challenges in 

the twenty-first century?. Bot Stud 59: 1-6. DOI: 10.1186/s40529-

018-0232-z 

Garay LA. 1974. On the systematics of the monopodial orchids – II. Bot. 

Mus. Leafl. Harvard Univ 23: 369-375. 

Gardiner L. 2007. Vanda tricolor Lindl. conservation in Java, Indonesia: 

Genetic and geographic structure and history. Lankesteriana 7: 272-

280. DOI: 10.15517/lank.v7i1-2.19520 

George EF, Hall MA, Jan De Klerk G. 2008. Plant propagation by tissue 

culture 3rd Edition. Springer, Amsterdam. 

Glick BR. 2015. Beneficial plant-bacterial interactions. Springer, 

Heidelberg. 

Gnasekaran P, Poobathy R, Mahmood M, Samian MR, Subramaniam S. 

2012. Effects of complex organic additives on improving the growth 

of PLBs of Vanda Kasem's Delight. Australian Journal of Crop 

Science 6:1245-8. 

Hardjo PH, Savitri WD. 2016. Somatic Embryo from basal leaf segments 

of Vanda tricolor Lindl. var. Pallida. In: International Conference On 

Natural Resources And Life Science (NRLS-2016), Surabaya, 20-21 

Oct 2016. [Indonesian] 

Hossain MM. 2008. Asymbiotic seed germination and in vitro seedling 

development of Epidendrum ibaguense Kunth. (Orchidaceae). Afr J 

Biotechnol 7: 3614-3619. 

Hrahsel L, Thangjam R. 2015. Asymbiotic in vitro seed germination and 

regeneration of Vanda coerulea Giff. Ex. Lindl., an endangered 

orchid from Northeast India. Journal of Plant Science and Research 2: 

1-5. 

Ichinose JGDS, Mantovani C, Mazzini-Guedes RB. 2018. Plant 

development and nutrient uptake rate in Dendrobium nobile Lindl. J 

Plant Nutr 41: 1937-1945. DOI: 10.1080/01904167.2018.1482913 

Intuwong O, Sagawa Y. 1973. Clonal propagation of sarcanthine orchids 

by aseptic culture of inflorescences. Amer. Orchid Soc Bull 42: 209-

215. 

Islam MO, Akter M, Prodhan AK. 2011. Effect of potato extract on in 

vitro seed germination and seedling growth of local Vanda roxburgii 

orchid. Journal of the Bangladesh Agricultural University 9:211-5. 

DOI: 10.3329/JBAU.V9I2.10988 

Islam MO, Islam MS, Saleh MA. 2015. Effect of banana extract on 

growth and development of protocorm-like bodies in Dendrobium sp. 

orchid. The Agriculturists 13: 101-108. 

Islam MR, Kabir KMR, Hossain MS, Hossain MF, Khalil MI. 2014. 

Efficient in vitro cultural techniques for seeds germination of Vanda 

roxburghii. World J Agric Sci 10: 163-168. 

Jain SM, Ochatt S (eds). 2010. Protocols for in vitro propagation of 

ornamental plants. Springer Protocols: Humana Press. 

Jakobsone G, Osvalde A. 2019. Peculiarities of calcium and iron effects 

on some wild terrestrial orchids in vitro compared to in vivo. In vitro 

Cell Develop Biol - Plant 55: 121-131. DOI: 10.1007/s11627-019-

09959-5 

Jawan R, Gansau JA, Abdullah JA. 2010. In vitro culture of Borneo's 

endemic orchid, Vanda dearei. Asian Pasific J Mol Biol Biotech 

18:203–207. 

Jawan R, Joeplik GJ, Indan H. 2014. Effect of basal media and carbon 

sources on callus culture maintenance of Vanda dearei. Journal 

Boerneo Science 34: 20-26. 

Jitsopakul N, Thammasiri K, Ishikawa K, Wannajuk M, Sangthong P, 

Natapintu S, Won-In K. 2013. Efficient adventitious shoot 

regeneration from shoot tip culture of Vanda coerulea, a Thai orchid. 

Sci. Asia 39:449-55. DOI: 10.2306/SCIENCEASIA1513-

1874.2013.39.449 

Johnson TR, Kane ME. 2007. Asymbiotic germination of ornamental 

Vanda: in vitro germination and development of three hybrids. Plant 

Cell Tiss Organ Cult 91: 251-261. DOI: 10.1007/s11240-007-9291-7  

Jualang AG, Devina D, Hartinie M, Sharon JS, Roslina J. 2014. 

Asymbiotic seed germination and seedling development of Vanda 

dearei. Malaysian Applied Biology 43:25-33. 

Junka N, Kanlayanarat S, Buanong M, Wongs-Aree C. 2012. 

Characterisation of the floral anthocyanins and their antioxidant 

activity in Vanda hybrid (V. teres x V. hookeriana). J Food Agric 

Environ 10: 221-226. 

Kartikaningrum S, Pramanik D, Dewanti M, Soehendi R, Yufdy MP. 

2017. Conservation of orchid natural species using seed explants on 

Vacin & Went medium. Bul Plasma Nutfah 23: 109-118. DOI: 

10.21082/blpn.v23n2.2017.p109-118. [Indonesian] 

Karyanti K. 2017. Pengaruh beberapa jenis sitokinin pada multiplikasi 

tunas anggrek Vanda douglas secara in vitro. Jurnal Bioteknologi & 

Biosains Indonesia 4:36-43. DOI:10.29122/JBBI.V4I1.2200 

Kaur S, Bhutani KK. 2009. In vitro propagation of Vanda testacea 

(Lindl.) Reichb. f. a rare orchid of high medicinal value. Plant Tissue 

Culture and Biotechnology 19: 1-7. DOI: 10.3329/PTCB.V19I1.4077 

Khan H, Belwal T, Tariq M, Atanasov AG, Devkota HP. 2019. Genus 

Vanda: A review on traditional uses, bioactive chemical constituents 

and pharmacological activities. J Ethnopharmacol 229: 46-53. DOI: 

10.1016/j.jep.2018.09.031 

Khaw CH, Ong HT, Nair H. 1978. Hormones in the nutrition of orchid 

tissues in mericloning. Malay Orchid Rev 13: 60–65. 



CELL BIOLOGY & DEVELOPMENT   5 (2): 51-62, December 2021 

 

58 

Khela S, Chadburn H. 2014. Vanda tessellata: The IUCN Red List of 

Threatened Species. DOI: 10.2305/IUCN.UK.2014-

1.RLTS.T22486461A22488222.en  

Knudson L. 1922. Nonsymbiotic germination of orchid seeds. Bot Gazette 

73: 1-25. DOI: 10.1086/332956 

Lager IDA, Andréasson O, Dunbar TL, Andreasson E, Escobar MA, 

Rasmusson AG. 2010. Changes in external pH rapidly alter plant gene 

expression and modulate auxin and elicitor responses. Plant Cell 

Environ 33: 1513-1528. DOI: 10.1111/j.1365-3040.2010.02161.x 

Lang NT, Hang NT. 2006. Using biotechnological approaches for Vanda 

orchid improvement. Omonrice 14: 140-143. 

Lee YI, Hsu ST, Yeung EC. 2013. Orchid protocorm‐like bodies are 

somatic embryos. Am J Bot100: 2121-2131. DOI: 

10.3732/ajb.1300193 

Malabadi RB, Mulgund GS, Nataraja K. 2004. Efficient regeneration of 

Vanda coerulea, an endangered orchid using thidiazuron. Plant Cell, 

Tissue and Organ Culture 7: 289-93. DOI: 

10.1023/B:TICU.0000009255.69476.b7 

Manners V, Kumaria S, Tandon P. 2010. Micropropagation of Vanda 

coerulea Griff. ex Lindl.: A study of regeneration competence of root 

in vitro. In: International Conference on Environmental Engineering 

and Applications. Singapore, 10-12 Sep 2010. 

Manners V, Kumaria S, Tandon P. 2011. Propagation of Vanda coerulea 

via in vitro asymbiotic seed germination. Seed Technology 33: 79–87. 

Martin KP, Madassery J. 2006. Rapid in vitro propagation of Dendrobium 

hybrids through direct shoot formation from foliar explants, and 

protocorm-like bodies. Sci Hortic 108: 95-99. DOI: 

10.1016/j.scienta.2005.10.006 

Mathews VH, Rao PS. 1980. In vitro multiplication of Vanda hybrids 

through tissue culture technique. Plant Science Letters 17: 383-9. 

Mathews VH, Rao PS. 1985. In vitro culture of Vanda hybrid (Vanda 

TMA x Vanda Miss Joaquim). II. Studies on seedling explants. 

Proceedings of the Indian National Science Academy, Part B: 

Biological Sciences 51: 496-504. 

Mohammed-Usman MR, Salgar SU, Salkar RJ, Sali LP, Jain NP, Gadgoli 

CH, Patil PJ. 2012. High-performance thin layer chromatographic 

method for quantification of b-sitosterol from Vanda roxhburghii 

R.Br. Asian J Plant Sci Res 2: 524-529. 

Motes MR. 2004. Vandas: their botany, history and culture. Timber Press, 

Oregon, USA. 

Murashige T, Skoog F. 1962. A revised medium for rapid growth and 

bioassays with tobacco tissue cultures. Physiologia Plantarum 15: 

473-497. DOI: 10.1111/j.1399-3054.1962.tb08052.x 

Obsuwan K, Thepsithar C. 2014. An effect of organic supplements on 

stimulating growth of Vanda and Mokara seedlings in tissue culture. 

International Journal of Bioengineering and Life Sciences 8: 696-698. 

Paris L, García-Caparrós P, Llanderal A, da Silva JT, Reca J, Lao MT. 

2019. Plant regeneration from nodal segments and protocorm-like 

bodies (PLBs) derived from Cattleya maxima J. Lindley in response 

to chitosan and coconut water. Propagation of Ornamental Plants 19: 

18-23. 

Park J, Yeung EC. 2018. Orchid seed germination and micropropagation 

II: Media information and composition. In: Lee YI, Yeung EC. (Eds.) 

Orchid propagation: from laboratories to greenhouses - Methods and 

protocols. Humana Press, New York, USA. 

Pebam B, Kishor R, Bai VN. 2016. In vitro immature embryo germination 

and propagation of Vanda stangeana Rchb. f., an orchid endemic to 

India. Horticulture, Environment, and Biotechnology 57: 615-624. 

DOI: 10.1007/s13580-016-0051-7 

Phytotechnology Laboratories. 2019. Orchid seed & tissue culture media 

recommendation guide. 

http://phytotechlab.com/media/documents/ProductLiterature/OrchidM

ediaSelectionGuide.pdf 

Pieterse CMJ, Zamioudis C, Berendsen RL, Weller DM, Van Wees SC 

Bakker PA. 2014. Induced systemic resistance by beneficial 

microbes. Ann Rev Phytopathol 52: 347-375. DOI: 10.1146/annurev-

phyto-082712-102340 

Pimda W, Bunnag S. 2010. Genetic transformation of Vanda lilacina 

Teijsm. & Binnend. with a chitinase gene. Advances in Agriculture & 

Botanics 2:71-78. 

Prakash B, Bais RT. 2016. A novel chemical from the leaf extract of 

Vanda tesselata (Roxb.) Hook. ex. G. Don. World J Pharm Res 5: 

1049-1058. 

Prakash B, Khan S, Bais RT. 2012. Effect of different media on in vitro 

seed germination and protocorm formation of Vanda tessellata 

(Roxb.) Hook. Ex. G an endangered medicinal orchid. Researcher 4: 

72-76. 

Puspasari RR, Rosyidi IN, Ningrum EF, Semiarti E. 2018. Pengaruh 

pepton terhadap pertumbuhan protokorm anggrek Vanda tricolor 

Lindley var. Suasiv asal Merapi secara in vitro. Scripta Biologica. 

5:47-50. DOI: 10.20884/1.sb.2018.5.1.762 

Pyati AN, Murthy HN, Hahn EJ, Paek KY. 2002. In vitro propagation of 

Dendrobium macrostachyum Lindl. - a threatened orchid. Indian J 

Exp Biol 40: 620-623. 

Rahman AHMM, Anisuzzaman M, Haider SA, Ahmed F, Islam AKMR, 

Naderuzzaman ATM. 2008. Study of medicinal plants in the 

graveyards of Rajshahi city. Res J Agric Biol Sci 41: 70-74. 

Rahman MS, Hasan MF, Das R, Hossain MS, Rahman M. 2009. In vitro 

micropropagation of orchid (Vanda tessellata L.) from shoot tip 

explant. J of Bio-Sci 17: 139-144. DOI: 10.3329/jbs.v17i0.7122 

Rajasekharan PE, Wani SH. (eds.). 2020. Conservation and Utilization of 

Threatened Medicinal Plants. Springer International Publishing. 

Rao AN. 1963. Organogenesis in callus cultures of orchid seeds. In: A 

Symposium International Society of Plant Morphologists. 

International Society of Plant Morphologists, New Delhi, India. 

Rao AN. 1967. Histogenesis and organogenesis in orchid seedlings - a 

brief review. In: Seminar Plant Cell and Organ Cultures. New Delhi, 

India. 

Rineksane IA, Sukarjan M. 2015. Regenerasi anggrek Vanda tricolor 

pasca erupsi Merapi melalui kultur in vitro. In: Seminar Nasional 

Universitas PGRI Yogyakarta 2015. [Indonesian] 

Roy AR, Patel RS, Patel VV, Sajeev S, Deka BC. 2011. Asymbiotic seed 

germination, mass propagation and seedling development of Vanda 

coerulea Griff ex. Lindl. (Blue Vanda): An in vitro protocol for an 

endangered orchid. Scientia Horticulturae 128: 325-331. DOI: 

10.1016/J.SCIENTA.2011.01.023 

Saad AIM, Elshahed AM. 2012. Plant tissue culture media. In: Leva A, 

Rinald, LMR. (eds) Research advances in plant in vitro culture. 

http://intechopen.com/books/recent-advances-in-plant-in-vitro-

culture/plant-tissue-culture-media 

Sachin B. 2015. Impact of temperature and pH variation on in-vitro 

protocorm formation of Vanda tessellata (Roxb.) Hook. ex G.Don an 

endangered medicinal orchid. Res J Recent Sci 4: 10-13. 

Sahu C, Khan F, Pandey PK, Pandey M. 2017. Proficient removal of As 

(III) from water using orchid plant (Vanda sp.) as biosorbent. Asian J 

Chem 29: 1790-1796. DOI: 10.14233/ajchem.2017.20637 

Sarkar IMT, Naveen KP, Kumar R, Sanyat M, Misra RL, Singh KP. 2009. 

Temperate orchids. AICRP on Floriculture: Technical Bulletin 28, 

IARI, New Delhi. 

Sebastinraj J, John Britto S, Vinoth Kumar D, Philip Robinson J, 

Thangavel P. 2014. Rapid propagation of Vanda testacea (Lindl.) 

Rchb.F. – a highly medicinal value epiphytic orchid of India. World J 

Agric Sci 10:223–230 

Seeni S, Latha PG. 2000. In vitro multiplication and ecorehabilitation of 

the endangered Blue Vanda. Plant Cell, Tissue and Organ Culture 61: 

1-8. DOI:10.1023/A:1006444614657 

Setiaji A, Annisa RRR, Rumiyati R, Semiarti E. 2020. Induction and 

growth kinetics callus of tomato (Solanum lycopersicum). 

Biosaintifika 12: 35-41. DOI: 10.15294/biosaintifika.v12i1.21704 

Setiaji A, Setiari N, Semiarti E. 2018. In vitro shoot induction from intact 

protocorm and early stage development in Dendrobium phalaenopsis. 

Prosiding Seminar Nasional Masyarakat Biodiversitas Indonesia. 

Society for Indonesian Biodiversity, Surakarta, Indonesia. DOI: 

10.13057/psnmbi/m040103 

Setiari N, Purwantoro A, Moeljopawiro S, Semiarti E. 2016. Peptone and 

tomato extract induced early stage of embryo development of 

Dendrobium phalaenopsis orchid. J Trop Biodiver Biotechnol 1: 77-

84. DOI: 10.22146/jtbb.15498 

Simmler C, Antheaume C, André P, Bonté F, Lobstein A. 2011. 

Glucosyloxybenzyl eucomate derivatives from Vanda teres stimulate 

HaCaT cytochrome c oxidase. J Nat Prod 74: 949-955. DOI: 

10.1021/np1006636 

Simmler C, Antheaume C, Lobstein A. 2010. Antioxidant biomarkers 

from Vanda coerulea stems reduce irradiated HaCaT PGE-2 

production as a result of COX-2 inhibition. PloS One 5: e13713. DOI: 

10.1371/journal.pone.0013713 

Singh A, Duggal S. 2009. Medicinal orchids-an overview. Ethnobotanical 

Leaflets 13: 399-412. 

Sinha P, Roy SK. 2004. Regeneration of an indigenous orchid, Vanda 

teres (Roxb.) Lindl. through in vitro culture. Plant Tissue Culture 14: 

55-61. 

http://dx.doi.org/10.2305/IUCN.UK.2014-1.RLTS.T22486461A22488222.en
http://dx.doi.org/10.2305/IUCN.UK.2014-1.RLTS.T22486461A22488222.en
http://phytotechlab.com/media/documents/ProductLiterature/OrchidMediaSelectionGuide.pdf
http://phytotechlab.com/media/documents/ProductLiterature/OrchidMediaSelectionGuide.pdf
http://intechopen.com/books/recent-advances-in-plant-in-vitro-culture/plant-tissue-culture-media
http://intechopen.com/books/recent-advances-in-plant-in-vitro-culture/plant-tissue-culture-media


SETIAJI et al. – In vitro propagation of Vanda orchids 

 

59 

Stewart Jr CN. (ed). 2nd Edition. 2016. Plant biotechnology and genetics: 

Principles, techniques, and applications. John Wiley & Sons, New 

Jersey. 

Sujjaritthurakarn P, Kanchanapoom K. 2011. Efficient direct protocorm-

like bodies induction of dwarf Dendrobium using thidiazuron. Not Sci 

Biol 3: 88-92. DOI: 10.15835/nsb346356 

Tan TC, Cheng LH, Bhat R, Rusul G, Easa AM. 2014. Composition, 

physicochemical properties and thermal inactivation kinetics of 

polyphenol oxidase and peroxidase from coconut (Cocos nucifera) 

water obtained from immature, mature and overly-mature coconut. 

Food Chem 142: 121-128. DOI: 10.1016/j.foodchem.2013.07.040 

Tanaka M, Hasegawa A, Goi M. 1975. Studies on the clonal propagation 

of monopodial orchids by tissue culture I. Formation of protocorm-

like bodies from leaf tissue in Phalaenopsis and Vanda. Journal of the 

Japanese Society for Horticultural Science 44: 47-58. 

Teixeira da Silva JA, Cardoso JC, Dobránszki J, Zhang S. 2015. 

Dendrobium micropropagation: a review. Plant Cell Rep 34: 671-704. 

DOI: 10.1007/s00299-015-1754-4 

Teixeira da Silva JA. 2012. New basal media for protocorm-like body and 

callus induction of hybrid Cymbidium. J Fruit Ornam Plant Res 20: 

127-133. DOI: 10.2478/v10290-012-0022-8 

The Plant List. 2019. http://theplantlist.org/tpl1.1/search?q=Vanda 

Thomas TD. 2008. The role of activated charcoal in plant tissue culture. 

Biotechnol Adv 26: 618-631. DOI: 10.1016/j.biotechadv.2008.08.003 

Uddin MN, Afrin R, Uddin MJ, Alam AHMK, Rahman AA, Sadik G. 

2015. Vanda roxburghii chloroform extract as a potential source of 

polyphenols with antioxidant and cholinesterase inhibitory activities: 

Identification of a strong phenolic antioxidant. BMC Complement 

Altern Med 15: 1-9. DOI: 10.1186/s12906-015-0728-y 

Vacin EF, Went FW. 1949. Use of tomato juice in the asymbiotic 

germination of orchid seeds. Bot Gazette 111: 174-183. DOI: 

10.1086/335585 

Valmayor HL, Pimentel ML, Martinez MT. 1986. Callus formation and 

plantlet morphogenesis in Vanda. Malay Orchid Rev 20: 22‐30. 

Walter KS, Gillett HJ. (eds). 1998. 1997 IUCN Red List of Threatened 

Plants. 

http://biodiversitylibrary.org/page/31085360#page/5/mode/1up 

Widayanti AI, Dwiyani R, Hestin D. 2014. Pengaruh kombinasi 

naphthalene acetic acid (NAA)–benzyl amino purine (BAP) dan jenis 

eksplan pada mikropropagasi anggrek Vanda tricolor Lindl. var. 

suavis. Agrotop 4: 13-18 

Willis KJ. (ed.). Kew: Royal Botanic Gardens. 2017. State of the world's 

plants report - 2017. 

http://stateoftheworldsplants.com/2017/report/SOTWP_2017.pdf 

Yildiz M. 2012. The prerequisite of the success in plant tissue culture: 

High-frequency shoot regeneration. Leva, A, Rinaldi, L. M. R. (eds), 

Research Advances in Plant in vitro Culture.  

Yong JW, Ge L, Ng YF, Tan SN. 2009. The chemical composition and 

biological properties of coconut (Cocos nucifera L.) water. Molecules 

14: 5144-5164. DOI: 10.3390/molecules14125144 

Zeng S, Huang W, Wu K, Zhang J, Teixeira da Silva JA, Duan J. 2015. In 

vitro propagation of Paphiopedilum orchids. Critical Rev Biotechnol 

36: 521-534. DOI: 10.3109/07388551.2014.993585 

 

 

http://theplantlist.org/tpl1.1/search?q=Vanda
http://biodiversitylibrary.org/page/31085360#page/5/mode/1up
http://stateoftheworldsplants.com/2017/report/SOTWP_2017.pdf


CELL BIOLOGY & DEVELOPMENT   5 (2): 51-62, December 2021 

 

60 

 
Table S1: Remarks on micropropagation of Vanda species and/or hybrids 

 

Authors Media pH Explant PGR (µM) Outcome Additives 
Incubation 

conditions 

Spesies 

and/or 

hybrids 

Aini et al. 
(2015) 

MS n.r. Shoot tip 6.66 BA PLB   Vanda 
sumatrana 

Puspasari et al. 
(2018 

NP 5.2-
6.0 

Seed  development of 
protocorm to 
seedling 

0.1% P  Vanda tricolor 

David et al. 
(2015) 

KC n.r. Seed  development of 
protocorm to 
seedling 

0.1% P 24-h PP, 25 ± 2 °C Vanda helvola 

KC Seed  Germination 10 or 15% TJ 
Begum et al. 
(2002) 

MS 5.8 Axilary bud  Protocorm  12-h PP, 50 µmol 
m-2 s-1, 26 ± 2°C, 

78% RH 

Vanda pteris 
MS Protocorm 8.88 BA + 

5.37 NAA 

Shoot  

1/2 MS Shoot 9.84 IBA Shoot produce root 0.1-0.2% AC + 
15% BP along 
+ 15% PP + 
15% CM 

Bembecha et 
al. (2016) 

1/2 MS 5.6-
5.9 

Seed  Germination  16-h PP, 28–35 
µmol m-2 s-1, 25 ± 
2 ºC 

Vanda 
stangeana 1/2 MS Protocorm 2.7 NAA + 

2.3 Kin 
Protocorm 
multiplication 

 

1/2 MS Seedling  Planlet 3% BP 
1/2 MS Micropropagated 

shoots 
5.7 NAA Shoot produce root  

Bhattacharjee 
and Islam 
(2014) 

MS 5.6-
5.8 

Shoot segment 5.37 NAA + 
4.44 BA 

Multiple shoot  16-h PP, 25 ± 2 ºC Vanda 
tessellata 

MS Seed  Germination  
1/2 MS Shoot 5.71 IAA Shoot produce root  

Malabadi et al. 

(2004) 

VW 5.8 Shoot tip 11.35 TDZ PLB 0.2% CH + 

0.05% L-
glutamine + 
0.025% P 

100 µmol m-2 s-1, 

25 ± 2 ºC, 55-60% 
RH 

Vanda 

coerulea 

VW Shoot tip 11.42 IAA / 
14.76 IBA / 
16.11 NAA 

Shoot produce root 0.2% CH + 
0.05% L-
glutamine + 
0.025% P 

Deb et al. 

(2018) 

MS n.r. Seed 3 NAA + 3 

BA 

PLB, planlet  12-h PP, 40 µmol 

m-2 s-1, 25 ± 2 ºC 

Vanda bicolor 

Decruse et al. 
(2003) 

Mitra 5.6 Node 44.4 BA + 
17.1 or 28.5 
IAA and 66.6 
BA + 28.5 or 
40.0 IAA 

Shoot/node  12-h PP, 30–50 
µmol m-2 s-1, 25 ± 
2 ºC 

Vanda 
spathulata 

Mitra Shoot  5.7 IAA Shoot produce root 7.5% BP 
Dwiyani et al. 
(2015) 

NP n.r. Seed  development of 
protocorm to 

seedling 

10-20% TJ  Vanda tricolor 
var. suavis 

NP Seedling  Planlet 10-20% TJ  
Gnasekaran et 
al. (2012) 

VW 4.8-
5.0 

PLB  Secondary PLB 20% TJ + 10% 
CW 

16-h PP, 30 µmol 
m-2 s-1, 25 ± 1 ºC 

Vanda 
Kasem’s 
Delight  

Hardjo and 
Savitri (2016) 

1/2 MS n.r. Callus 0.27 NAA + 
0.04 BA 

Embryogenic callus  30 µmol m-2 s-1, 
24 ± 1 ºC 

Vanda tricolor 
var. pallida 

Hrahsel and 

Thangjam 
(2015) 

MS 5.8 Seed  PLB  16-h PP, 35 µmol 

m-2 s-1, 25 ± 2 ºC 

Vanda 

coerulea MS PLB 22.80 IAA shoot  
MS Shoot  Shoot produce root 0.075% 

banana extract 
Islam et al. 
(2011) 

Hyponex  5.6 seed  Germination 20% PP 16-h PP, 45 µmol 
m-2 s-1, 25 ± 1 ºC 

Vanda 
roxburgii Hyponex Protocorm  Planlet 10% PP 

Islam et al. 
(2014) 

MS n.r. Seed 0.54 NAA Germination 15% CW 16-h PP, 25 ± 1 ºC Vanda 
roxburghii 
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Jawan et al. 

(2014) 

1/4 Mitra, 

1% 
sucrose 

n.r. Calli induced 

from leaf 
segment 

4.54 TDZ + 

0.54 NAA. 

Callus maintain  24-h in the dark, 

25±2°C 

Vanda dearei 

Jawan et al. 
(2010) 

1/2 MS 5.3 Seeds 
germination 

 Protocorm 0.2% YE 24-h PP, 20-50 
µmol m-2 s-1, 25 ± 
2 ºC 

Vanda dearei 

Jitsopakul et 
al. (2013) 

VW, 1% 
sucrose 

5.2 Shoot tip 4.44 BA Shoot and root  16-h PP, 37 µmol 
m-2 s-1, 25 ± 3 ºC 

Vanda 
coerulea 

VW, 1% 

sucrose 

Seedling 2.69 NAA + 

9.08 TDZ 

Root multiplication  

Jhonson and 
Kane (2007) 

½ MS 5.7 Seed  Germination  12-h PP, 50 µmol 
m-2 s-1, 23 ± 2 ºC 

Vanda Paki · 
(Vanda 
tessellata · 
Vanda 
cristata) 

½ MS Seed  Germination  16-h PP, 50 µmol 
m-2 s-1, 23 ± 2 ºC 

(Vanda Joan 
Warne · 

Vanda Paki) · 
Vanda Loke 

P723 Seed  Germination  8 or 16-h PP, 50 
µmol m-2 s-1, 23 ± 
2 ºC 

Vanda Motes 
Primrose · 
Ascocenda 
Tavivat 

David et al. 
(2008) 

KC n.r. Protocorm 8.88 BA + 
2.69 NAA 

PLB  24-h PP, 20-50 
µmol m-2 s-1, 25 ± 
2 ºC 

Vanda helvola 

Jualang et al. 
(2014) 

KC, 1% 
sucrose 

5.3 Seed  Germination 0.5% YE 24-h PP, 20-50 
µmol m-2 s-1, 25 ± 
2 ºC 

Vanda dearei 

KC Protocorm  Seedling 20% CW 
Karyanti 
(2017) 

MS n.r. Planlet 2.32 Kin Shoot induction  10 µmol m-2 s-1, 
25-26 ºC 

Vanda 
douglas MS Planlet 2.27 TDZ Shoot and leaf  

Kaur and 
Bhutani (2009) 

Mitra 5.7 Foliar 4.44 BA 
alone/with 
5.37 NAA 

PLB 
proliferations and 
plantlet 

development 

2% AC 12-h PP, 35 µmol 
m-2 s-1, 25 ± 2 ºC 

Vanda 
testacea 

Lang and 
Hang (2006) 

MS 5.2 Root 13.62 TDZ + 
13.63 2,4-D 

Callus   Vanda 
coerulea 

MS Callus derived 
stem 

0.54 NAA + 
13.62 TDZ 

Somatic 
embryogenesis 

 

Manners et al. 
(2010) 

MS 5.8 
± 
0.02 

Root 30 BA + 15 
IAA 

PLB  12-h PP, 50 µmol 
m-2 s-1, 25 ± 2 ºC 

Vanda 
coerulea 

Manners et al. 
(2011) 

MS 5.8 
± 
0.02 

Seed 5 BA or 5 
IAA 

Germination  12-h PP, 50 µmol 
m-2 s-1, 25 ± 2 ºC 

Vanda 
coerulea 

MS Protocorm 5 BA + 15 
IAA 

Seedling  

Mathews and 
Rao, 1980) 

RT or 
Mitra 

5.5 Protocorm  Planlet  12-h PP, 10 µmol 
m-2 s-1 

Vanda TMA 
(Vanda 
Josephine Van 
Brero X 

Vanda 
sanderiana), 

RT or 
Mitra 

Seed  Germination  Vanda TMA × 
Vanda 
roxburghii 

RT or 
Mitra 

Seed  Germination  Vanda TMA × 
Vanda Miss 
Joaquim 

Mathews and 

Rao, 1985) 

Nitsch 5.5-

5.6 

Protocorm  Protocorm 

differentiation 

10-15% CM 24-h PP, 9 µmol 

m-2 s-1, 25 ± 2 ºC, 
55-60% RH 

Vanda TMA × 

Vanda Miss 
Joaquim 

Mathews and 
Roy, 1985) 

Nitsch 5.5-
5.6 

Leaf base 5.71 IAA + 
9.84 2iP 

PLB  24-h PP, 9 µmol 
m-2 s-1, 25 ± 2 ºC, 
55-60% RH 

 

Shoot tip 4.92 2iP + 
5.71 IAA 

protocorm  V TMA x V 
Miss Joaquim 

Shoot tip 4.92 2iP protocorm  V TMA x V 
Miss Joaquim 
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Shoot tip 5.71 IAA green nodular 

protuberances 

 V TMA x V 

Miss Joaquim 
Jain and 
Ochatt (2010) 

VW 5.6 Nodal segment 9.29 Kin + 
2.69 NAA 

PLB 0.2% peptone 
+ 0.1% AC 

16-h PP, 50 µmol 
m-2 s-1, 24 ± 2 ºC 

Vanda teres 

VW PLB  Shoot 15% CW + 
0.2% peptone 
+ 1.03 mM l-
glutamine + 
0.1% AC 

VW Shoot 4.92 IBA Planlet 15% CW + 
0.2% peptone 
+ 0.1% 
AC, 5% BP 

Obsuwan and 
Thepsithar 
(2014) 

VW 4.8-
5.0 

Planlet  Planlet maintain 10% 'Gros 
Michel' BP 

16-h PP, 30 µmol 
m-2 s-1, 25 ± 1 ºC 

Vanda Tokyo 
Blue 

VW Planlet  Planlet maintain 15% CW 
Pimda and 

Bunnag (2010) 

ND n.r. Seed  Protocorm to planlet 1% PP 16-h PP, 40 µmol 

m-2 s-1, 25 ± 2 ºC 

Vanda lilacina 

ND Protocorm 13.32 BA Protocorm 
proliferation 

 

Prakash et al. 
(2012) 

MS 5.5-
5.9 

Seed  Germination and 
protocorm formation 

 16-h PP, 25 µmol 
m-2 s-1, 25 ± 2 ºC 

Vanda 
tessellata 

Rahman et al. 
(2009) 

MS 5.8 Shoot tip 8.06 NAA + 
4.44 BA 

Shoot formation  16-h PP (20-30 
µmol m-2 s-1, 25 ± 
2 ºC  

Vanda 
tessellata 

MS Shoot 2.69 NAA + 
4.92 IBA 

Root formation  

Rineksane and 

Sukarjan 
(2015) 

ND n.r. Ex vitro leaf 4.44 BA + 

0.54 NAA or 
8.88 BA + 
0.54 NAA 

Callus  24-h PP, 10 µmol 

m-2 s-1, 23-25 ºC 

Vanda tricolor 

ND In vitro leaf 2.27 TDZ Callus  
Roy et al. 
(2011) 

Phytamax 5.6 Seed  Protocorm 
development 

 16-h PP, 56 µmol 
m-2 s-1, 24 ± 2 ºC 

Vanda 
coerulea 

Phytamax Protocorm 5.36 NAA + 
3.80 BA 

PLB  

Phytamax PLB  Planlet 0.3% AC 
Sebastinraj et 
al. (2014) 

1/2 MS 5.6 Seed  Protocorm  16-h PP, 15 µmol 
m-2 s-1, 25 ± 2 ºC 

Vanda 
testacea    0.91 TDZ Shoot  

  0.98 IBA Root  
Seeni and 
Latha (2000) 

Mitra 5.2 Proliferating 
buds / PLB  

1.08 NAA new bud or PLB, 
rapid growth of buds 
into shoot and 
emergence of shoot  

3.5% BP + 
30% CW  

12-h PP (20-50 
µmol m-2 s-1, 24 ± 
2 ºC 

Vanda 
coerulea 

Mitra Shoot 1.08 NAA root 3.5% BP 
Sinha and Roy 
(2004) 

VW 5.8 Seed 4.44 BA + 
2.69 NAA 

Germination 0.2% P 16-h PP, 50 µmol 
m-2 s-1, 24 ± 1 ºC 

Vanda teres 

VW Protocorm 4.44 BA + 
2.69 NAA 

Shoot 0.2% P + 10% 
CW 

VW Shoot  Shoot multiplication 0.2% banana 
powder + 100 
mg L-1 CH 

1/2 MS Planlet  Planlet maintain  
Widayanti et 
al. (2014) 

MS n.r. Shoot tip  Shoot multiplication   Vanda tricolor 

Tanaka et al. 
1975) 

VW/Hy 4.7 PLB 5.37 NAA + 
44.40 BA  

Planlet 800 mg L-1 
PVP + 0.2% 
AC 

 Vanda 

Khaw et al. 
1978) 

VW/SH  PLB 1.34-2.69 
NAA + 0.44 
BA 

Apical/axillary bud   Vanda 

Chaturvedi 
and Sharma, 
1986) 

VW  Root/leaf tip 0.57 IAA PLB/planlet   Vanda 

Valmayor et 
al. 1986) 

Kn->VW  Flower stalk/bud 4.44 BA + 
4.65 Kin 

PLB/planlet   Vanda 
coerulea 
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