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Abstract. Puspitaningtyas DM, Handini E. 2021. Seed germination evaluation of Phalaenopsis amabilis in various media for long-term 
conservation. Biodiversitas 22: 5231-5238. Phalaenopsis amabilis (L.) Blume (moon orchid) is one of Indonesia's national flowers, 

which is mentioned in Presidential Decree No. 4/1993. Study on the orchid seed of P. amabilis was conducted to observe the longevity 
of seeds storage. The purpose of this study was to determine the viability of P. amabilis seeds after storage for years, then to predict the 
life span of the seeds, and to find out the best media germination for P. amabilis seeds. After harvesting, P. amabilis seeds were stored 
at –20 °C and the germination tests were carried out periodically in different periods until the seeds lose their viability to de termine the 
optimum conditions for long-term seed storage. Four trial media cultures have been used to test seed germination by means of in vitro 
culture. The result showed that seeds of P. amabilis were able to germinate in 4 media i.e. Knudson C, modified Knudson C, modified 
Vacin & Went and modified leaf fertilizer. The best germination was on leaf fertilizer medium. Based on the research showed that the 
viability seeds of P. amabilis decreased sharply after 6 years stored. By using regression analysis, the life span of the seeds could be 

predicted can reach 9 years of storage which is sowing on the best media (leaf fertilizer).  
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INTRODUCTION 

Phalaenopsis is regarded as the most popular orchid 

genus in the horticultural industry due to its aesthetic value 
and flower durability. It has an economic value as both 

potted ornamental plants and cut flowers as well with long 

flowering periods. It also has diversity in terms of species 

and ecology. This orchid has a monopodial epiphytic form 

and is not branched (Balilashaki et al. 2014). 

Approximately there are 64 species of Phalaenopsis (Cribb 

dan Schuiteman 2012) and 21 to 25 of them are spread 

throughout Indonesia (Puspitaningtyas and Mursidawati 

1999; Christenson 2001; Mahfut 2019). In 1993 

Phalaenopsis amabilis (L.) Blume was officially 

designated as one of the national flowers of Indonesia 

through Presidential Decree No. 4 of 1993, as it is 
widespread throughout the Indonesian archipelago. It is one 

of the species which has been widely cultivated as an 

ornamental and has been used by breeders to produce many 

hybrids and cultivars. That is the reason for the high 

demand for orchid seeds as research material.  

The existence of Phalaenopsis orchids is scattered in 

various Indonesian archipelagos, but now the existence of 

these orchids is starting to be threatened with extinction 

due to the decreasing number and diversity. So there needs 

to be a strategic step to keep the existence of this orchid 

sustainable and maintained through in situ and ex situ 
conservation efforts. 

All orchids are listed on Appendix I or II of the 

Convention on International Trade in Endangered Species 

(CITES), which makes it an offense to trade this species 

between countries without a permit. P. amabilis has not 

been evaluated according to the recent IUCN Red List 

criteria. Most orchid species become endangered because 
of over-collection and loss of habitat, so there is an urgent 

need to develop techniques to conserve them both in situ as 

well as ex-situ (Rubluo et al. 1993). Orchid seeds have 

limited food storage reserves, which are necessary for 

germination and protocorm development, making seed 

germination under natural conditions relatively low (<5%) 

(Zeng et al. 2015; Vudala and Ribas 2017). In addition, 

orchid seeds that may have low germination can become 

extinct quickly in nature due to unsupportive environments 

(Balilashaki et al. 2014). Due to climate change which is 

related to habitat extinction, cause food reserves in natural 

habitats might be no longer support species to survive 
(Seaton et al. 2010). Since orchid seeds are small and dust-

like, they have no endosperm and require a mycorrhizal 

symbiosis for germination and development. However, in 

vitro propagation methods have offered rapid propagation 

for commercial species such as Phalaenopsis and 

conservation of wild orchids (Balilashaki et al. 2014).  

Asymbiotic seed germination with the addition of 

organic supplements is an excellent technique for mass 

propagation and efficient acclimatization of orchids for 

reintroduction into natural habitats, which will facilitate the 

conservation of endangered orchid species. Orchid seeds 
can be germinated in vitro using simple nutrient media 

containing sugar because survival rates in wild habitats are 

very low. The availability of asymbiotic seed germination 

and clonal propagation in vitro has also made commercial-

scale orchid cultivation possible and created an 
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economically feasible market. Asymbiotic germination 

represents an ideal system for studying the growth and 

development of orchid seeds and seedlings (Kauth et al. 

2008), and many culture media have been successfully 

used for the germination of various species of orchids 

(Arditti and Ernst 1993), such as MS (Murashige and 

Skoog 1962), KC (Knudson 1946) and VW (Vacin and 

Went 1949). 

Seed storage is also very important for plant breeding, 

which is an efficient way to conserve genetic resources and 
preserve rare or endangered germplasm. Orchid seeds 

differ from the majority of flowering plants by having 

minute embryos. A single fruit or capsule produces tens of 

thousands to millions of seeds (Arditti and Ghani 2000), 

and an effective way to seed bank a species (Swarts and 

Dixon 2009). The basic problem in conservation activities 

is seed storage and regeneration. Seeds from the 

Orchidaceae family, tolerate dry storage at -20ºC. In 

addition, the small size of orchid seeds (0.05-6 mm) and 

weight (0.31-24 µg), allow storage in a huge number of 

seeds in small volume jars. 
Seed storage activities are cheaper than maintaining live 

collections (Neto and Custodio 2005). Storage of seeds in 

the short term (seed viability for 1-5 years stored) or long-

term (resistant seeds stored for more than 5 years) has been 

recognized as the most efficient way of storing live plants 

in large quantities (Udomdee et al. 2014). Viability can be 

retained 5-20 years at refrigerator temperatures depending 

on the species being stored (Shoushtari et al. 1994).  

Seeds of many orchid species are regarded as 

possessing orthodox storage behavior, as their longevity 

can be enhanced by reducing their moisture content and 
lowering storage temperatures, under the conditions 

commonly utilized in many seed banks (Pritchard and 

Seaton 1993; Pritchard et al. 1999; Seaton and Pritchard 

2003; Seaton et al. 2010; Seaton et al. 2013; Merritt et al. 

2014). Phalaenopsis seeds are orthodox in their storage 

behavior. Therefore, if Phalaenopsis seeds are to be stored, 

their harvest should be delayed until the moisture content 

drops below 50% (Schwallier et al. 2011). However, there 

are few studies on the longevity of orchid seeds (Suzuki et 

al. 2012).  

Currently, very few gene banks that preserve orchid 

germplasm as seeds and procedures to improve orchid seed 
storage for germplasm conservation are needed (Mweetwa 

et al. 2007). Thus, the seed bank is a major strategy for 

conserving valuable genetic resources and possibly 

reintroduction them into their natural habitat (Franceschi et 

al. 2019). 

The objectives of this study were to determine the best 

medium for in vitro germination of P. amabilis. 

Furthermore, this study aimed to assess the germination 

test of seeds stored and to predict the life span of P. 

amabilis seeds when stored in a freezer at -20ºC.  

MATERIALS AND METHODS 

Sampling materials 

The study was conducted at the Laboratory of Tissue 

Culture Research Center for Conservation of Plants and 

Botanic Gardens, Bogor, Indonesia. Orchid seed materials 

of P. amabilis were obtained from orchid collections in 

Bogor Botanic Gardens Raya-LIPI. In order to obtain the 

orchid seed collection, the research was started by 

pollinating P. amabilis flowers. Flowers were hand-

pollinated to ensure a good fruit set and seed quantity. 
Mature seeds of P. amabilis were harvested from browning 

seeds for about 5-6 months after pollination. Two pods of 

fruit were used as seed lots for germination tests, which 

contain thousands of seeds. After seeds harvesting, the 

research process begins with tested germination of fresh 

seeds and then continued with the drying seeds and storing 

them at -20°C.  

Drying seeds and storage 

After seeds were removed from the capsule, seeds were 

collected on Petri dishes and sieved to remove any 

remaining debris. According to the Orchid Seed Storage for 
Sustainable Use (OSSSU), seeds should be dried at low RH 

for a maximum of 7 days as recommended by Seaton et al. 

(2018). Seeds were dehydrated in a desiccator over silica 

gel for 5 days to reduce the moisture content of the seeds. 

Next, the dry seeds were rapidly transferred to small vials 

(2 ml) with screw caps to avoid a change in seed moisture 

content. Seed vials were placed within larger tubes (10 ml), 

together with a sachet of orange silica gel as an indicator 

inside to ensure that the jar remained airtight (not as a 

desiccant). Next, the individual small vials were all labeled 

with the species name and date of storage. Several seed 
vials were put together in a larger storage jar which was 

hermetically sealed. Storage was carried out in the freezer 

at -20ºC (Seaton and Ramsay 2005; Seaton et al. 2018). 

Then the germination tests were carried out periodically in 

different periods until the seeds lose their viability 

(Puspitaningtyas and Handini 2014; 2020).  

Seed sterilization and sowing seeds 

Phalaenopsis amabilis seeds were tested for 

germination following hermetic storage for up to eight 

years until the seeds lose their viability or when seed stock 

has run out. Asymbiotic seed germination began with seed 

sterilization before sowing on the seedling media. 
Sterilization was done by soaking the seeds sample in a 

sterile distilled water bottle to which 3 drops of Tween 80 

had been added. Then the seeds in sterile distilled water 

were vacuumed for one hour. The next process was carried 

out in a laminar airflow hood. The tween 80 solution was 

removed with a pipette after the seeds had sunk to the 

bottom of the bottle.  
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Next, the seeds were soaked in 10% Clorox solution for 

10 minutes, followed by soaking in 5% Clorox solution for 

5 minutes. The next step was to rinse with sterile distilled 

water up to three times. In the third rinse, seeds were sown 

onto the agar media. Then the sterile distilled water was 

sucked and removed so that only the seeds were left on the 

media. The petri dish media were then labeled with the 

name of the species and the medium as well as the planting 

date information. After that, the Petri dishes were covered 

with plastic wrap (Puspitaningtyas and Handini 2014; 
2020). 

Media for asymbiotic seed germination 

Four different basal media such as KCA (pure Knudson 

C with the addition of microelements, that are H3BO3 

0.056 mg/L, MoO3 0.016 mg/L, ZnSO4 0.331 mg/L, and 

CuSO4 0.624 mg/L (Seaton and Ramsay 2005), KC 

(Knudson C modification with the addition of 1g/l of 

activated charcoal, extract of bean sprout 150 g/l and 

coconut water 150 ml/l, VW (Vacin and Went modification 

with the addition of active charcoal 1 g/l, extract of bean 

sprouts 100 g/l, extract of tomatoes 100 g/L and coconut 
water 150 ml/L), and HS (Hyponex leaf fertilizer with the 

addition of activated charcoal 1 g/L, peptone 2 g/L and 

potatoes 40 g/L. All the media were supplemented with 3% 

(w/v) sugar and solidified with 0.8% (w/v) agar. The pH of 

the media was adjusted to 5.6-5.8 with 1 N NaOH or HCl 

(Puspitaningtyas and Handini 2014; 2020). 

Data analysis 

Seed sampling is carried out periodically to calculate 

seed viability. Within a year of storage, the germination of 

stored seeds was tested regularly every 6 months. If the 

seed of P. amabilis still viable after being stored for one 
year, then germination tests were continued regularly every 

two years until the seeds lose their viability. A total of 100-

200 seeds are sown in each petri dish. Seeds that begin to 

germinate are observed and counted under a 40× 

magnification microscope. The rupture of the seed coat and 

the appearance of an enlarged embryo i.e. the protocorm 

was considered as germination. The seeds were classified 

as germinated or non germinated. The germination 

percentage was calculated by counting the total number of 

germinated seeds divided by the total number of seeds 

sown in one petri dish multiplied by 100%. Each type of 

media was replicated up to three times (Puspitaningtyas 

and Handini 2014; 2020).  

 

Percentage of seed 

germination (%) = 

Total number of germinated seeds 

× 100% Total number of seeds sown in a petri 

dish (±100-200 seeds) 

 

The experimental units were set up in a completely 

randomized design (CRD) with one-factor media. Data 
were subjected to analysis of variance (ANOVA) using 

SAS variance analysis version 9.00, and the mean values 

were separated using Duncan’s Multiple Range Test 

(DMRT) with significance at the 5% level. Prediction of 

seed longevity was calculated using regression conducted 

with Curve Expert 1.3 software on the mean of all seed 

media. 

RESULTS AND DISCUSSION 

Harvested seeds of Phalaenopsis amabilis 

The mature P. amabilis seeds were harvested from ripe 

pods, which were characterized by cracked pods (Figure 

1.B). Based on the observation, the fruit of P. amabilis was 
elliptically elongated like a capsule, measuring about 5-8 

cm long, ± 1-1.5 cm in diameter, round fruit 2-3 cm. The 

shape of the seeds was an elongated oval, measuring 0.3-

0.4 mm long and ± 0.1 mm wide and the seed color was 

brown (Figure 1.B). This observation was also supported 

by McKendrick et al. (2000) that the size of Phalaenopsis 

orchid seeds is about 0.4 mm x 0.08 mm. Referring to the 

length of the seeds, they can be classified as small ranging 

from 200–500 µm (Barthlott et al. 2014). Seeds contain a 

globular-shaped embryo and lack a well-defined 

endosperm (Arditti 1992; Yam et al. 2002). Embryos were 
located in the middle of the seed (Figure 1.C).  

 
 

 

   
A B C 

 
Figure 1. Flowers, fruit and orchid seeds of Phalaenopsis amabilis. A. Flowers, B. Fruit (Bar: 1 cm), C. Seeds magnified 100× (Bar: 0.1 
mm) 
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Ideally, the seed will have been harvested when mature, 

just as the seed capsule has begun to split or crack. The use 

of mature seeds is generally a preferable approach as they 

remain viable for long periods under refrigeration (Kitsaki 

et al. 2004). Although mature seeds have the advantage of 

remaining viable for long periods, they become dormant 

with maturation (Kitsaki et al. 2004). Mweetwa et al. 

(2007) demonstrated that dormancy was broken by low-

temperature treatments. In nature, orchid seeds may exhibit 

physiological (Rasmussen 1995) or morphophysiological 
(Whigham et al. 2006) dormancy. Dormancy can be broken 

by darkness, temperature, or atmospheric conditions. 

Mweetwa et al. (2008) stated that seeds of P. amabilis 

harvested from mature green seed pods 120 DAP (day after 

pollination) produced the best quality seed for propagation 

and the highest germination percentages. Those seeds were 

not be treated with sodium or calcium hypochlorite, 

because pods were harvested intact and seeds were not 

exposed to epiphytic bacteria and other potential 

contaminants. On the other hand, Schwallier et al. (2011) 

suggested that Phalaenopsis capsules were harvested after 
165 DAP. Seed germination remained high (75-99.5%) 

throughout the harvesting period (90-216 DAP), and 

desiccation tolerance only developed 165 days after 

pollination. The ripeness of the seeds was reached at the 

end of ripening capsules associated with decreased water 

content and was essential to success storage of the hybrid 

seeds of P. amabilis (Schwallier et al. 2011). 

Germination test on different media 

The results showed that seedlings of P. amabilis could 

germinate on the four media tested. The quality of fresh 

seeds P. amabilis was very good because the seeds had 
sown in four media germinated almost more than 95% in 

all media tested. The seeds started swollen into protocorm 

after one-week sowing, then within 3-4 weeks, some seeds 

develop into normal seedlings with rhizoid. It has been 

shown that media differences have a significant effect on 

the quality of growth and development of protocorms. The 

development of P. amabilis seeds into protocorms was 

better on modified Knudson C (KC) and Hyponex (HS) 

media for up to 12 months (1 year) storage, while other 

media (VW and KCA) showed a significantly lower 

percentage of germination for each time storage (Figure 2). 

However, the protocorms had better performance growing 

on KC and KCA media. They were green, had bigger sizes 

and more rhizoids (Figure 2). 

According to Suzuki et al. (2012), sowing seeds on 

media with adequate nutrient composition helps to increase 
the germination rate, so that it can produce plants in large 

quantities. This contributes to the conservation of orchids, 

especially for endangered species. The addition of organic 

material gives a better response to the growth and 

development of protocorms. Organic additives such as 

coconut milk, bean sprouts, potatoes, banana pulp, peptone, 

and tomato extract promote the growth and development of 

seeds and regeneration of plantlets (Tawaro et al. 2008; 

Kaur and Bhutani 2012; Shekarriz et al. 2014; Utami and 

Hariyanto 2016).  

Coconut water is commonly used in plant and orchid 
tissue cultures (Kyte and Kleyn 1996; Yong et al. 2009). 

The extensive use of coconut water as a growth-promoting 

component in the formulation of orchid tissue culture 

media has been reviewed by Utami and Haryanto (2020). 

The addition of coconut water in seed media as much as 

10-30% can stimulate the protocorm growth of Cymbidium 

finlaysonianum Lindl. (Tawaro et al. 2008; Puspitaningtyas 

and Handini 2020). According to Shekarriz et al. (2014) 

that orchid medium should be supplemented with 2 g/L 

peptone and 15% (v/v) coconut water for optimal seed 

germination and Protocorm Like Bodies (PLBs) formation 
of Phalaenopsis hybrid ‘Manchester’. It had proven that 

the supplementation of coconut water in both liquid and 

solid medium enhanced the survival of PLBs of Cattleya 

tonia (Uesato and Sagawa 1986) and enhanced the 

proliferation of PLBs of Vanda Kasem’s Delight 

(Gnasekaran et al. 2012). 

 

 
Figure 2. Seed germination of Phalaenopsis amabilis in different media for twelve months storage. VW: Vacin and Went; KC: 
Knudson C; KCA: pure Knudson C; HS: Hyponex leaf fertilizer. The mean ± SD followed by different letters in the same storage time 
indicate significant difference according to Duncan’s test at a significance level α = 0.05 
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Protocorm growth on KC modification is better than on 

pure Knudson C (KCA) which showed by the bigger size 

of protocorms and the number of rhizoids. The addition of 

organic matter coconut water and extract bean sprouts at 

the KC modification was able to increase the growth of 

protocorm. Coconut water is a more complex combination 

of compounds. Coconut water contains amino acids, 

organic acids, nucleic acids, several vitamins, sugar, and 

sugar alcohol, which fully improve the quality of plant 

growth (Yong et al. 2009; Molnár et al. 2011; Gnasekaran 
et al. 2012; Shekarriz et al. 2014). In addition, coconut 

water also contains the hormone auxin, various cytokinins, 

GAs (gibberellins acid) and ABA (abscisic acid), which 

enhance the growth of protocorm and seedling by inducing 

cell division (Ge et al. 2005; Vejsadova 2006; Yong et al. 

2009).  

The growth of P. amabilis protocorms on the media HS 

had relatively good performance although not as good as 

on KC and KCA media. Media HS contained the most 

simple element such as Nitrogen, Phosphor and Kalsium 

(25:5:20) with the addition of organic materials. The 
addition of organic materials (peptone 2 g/L and potatoes 

40 g/L) might increase the growth of protocorms. This is in 

line with Vejsadova’s opinion (2006) which stated that the 

addition of peptone could enhance the growth of shoots 

43% better on seedling orchid Dactylorhiza maculata 

subsp. maculata. Moreover, peptone is an organic nitrogen 

source, may have contributed to the increased seedling 

development by supplying auxin-like compounds or 

various amino acids (Kauth et al. 2006). This is also 

consistent with the research of Shekarriz et al. (2014) that 

peptone supported the in vitro seed germination and 
number of PLBs (Protocorm Like Bodies) Phalaenopsis 

hybrid. Peptone was reported to have induced multiple 

shoots in Cymbidium macrorhizon and other Cymbidium 

species (Kusumoto and Furukuwa 1977) and also induced 

multiplication of protocorm-like bodies (PLBs) of 

Cymbidium pendulum (Kaur and Bhutani 2012). 

Furthermore, peptone was also reported to have induced 

multiple shoots in Paphiopedilum species and its hybrids 

(Hong et al. 2008; Ng and Saleh 2011; Kaur and Bhutani 

2016). Moreover, peptone could also increase both the 

quality and quantity of protocorms’ morphogenesis of 

Paraphalaenopsis serpentilingua (Puspitaningtyas and 

Dwiarum 2012). This is possible because peptone contains 

vitamins such as biotin, pyridoxine, thiamin, nitrogen 

(Dutra et al. 2008), amino acids, and proteins (Nhut et al. 

2008) which are able to increase the growth and 

development of the explants. Moreover, peptone may play 

an important role in the activation of some genes related to 

the function of chlorophyll in the process of photosynthesis 

(Setiari et al. 2016).  
However, differences in media affected the quality of 

growth and protocorm’s color of P. amabilis. Visual 

observation on media of pure Knudson C (KCA) and 

Knudson C modification (KC) produces protocorms with 

dark green color, whereas on HS and VW modification 

media, the protocorms were rather pale yellowish brown 

(Figure 3). The protocorms color of P. amabilis on KC and 

KCA media were green graded from 141A to 142D, which 

was documented using the Royal Horticultural Society 

Colour Chart (RHSCC Edition V). However, the 

protocorms color of P. amabilis on HS and VW media 
were pale yellowish-brown graded from 147B to 147D 

(RHSCC Edition V). Furthermore, the protocorms look 

better grew on media KC and KCA than on media HS and 

VW. This was shown by the good performance of 

protocorms, which were green with plenty of rhizoids 

(Figure 3).  

The green color of protocorms was due to the presence 

of chlorophyll. Chlorophyll synthesis is directly affected by 

the presence of iron (Fe), magnesium (Mg), and nitrogen 

(N), so that a deficiency of these elements can cause 

chlorosis (Ciompi et al. 1996; Laing et al. 2000). Fe is 
essential for chlorophyll synthesis and Fe participates in the 

electron transport in the process of reduction via 

cytochromes and ferredoxin (Marschner 1995; Mengel and 

Kirkby 2001). However, the HS media did not contain the 

element iron (Fe) that is essential for chlorophyll synthesis. 

Meanwhile, in media VW, FeSO4.7H20 is chelated by 

Na2EDTA, so the absorption of element iron (Fe) by 

protocorms is inhibited, and resulting in chlorosis explants 

that were pale green. Fe deficiency caused chlorosis due to 

decreased chlorophyll pigment content.  
 
 

 

    

A B C D 

 

Figure 3. Seed germination of Phalaenopsis amabilis  in four different media. A. Pure Knudson C (KCA), B. Hyponex leaf fertilizer 
(HS), C. Knudson C (KC), D. Vacin and Went (VW). (Bar = 0,05 cm) 
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Germination test and orchid seed longevity of 

Phalaenopsis amabilis   

Assessing seed germination in orchids has been 

hindered by stringent germination requirements. It is 

known that orchid seed germination can be increasingly 

variable with storage time, perhaps reflecting seed 

provenance effects or changes in the optimum germination 

requirements. 

Based on this study, the quality of P. amabilis seeds 

was very good as indicated by the initial high percentage of 
germination. The data showed that the percentage of fresh 

seed germination (0 years) was more than 95% in the four 

tested media (Figure 4). The seeds also gave a positive 

response to freezing temperature storage. This was shown 

by the germination percentage of two years stored seeds P. 

amabilis which was still high (above 80%) in 3 media. 

However, in VW media the germination percentage was 

below 80% (Figure 4), within two years of storage at a 

freezing temperature of -20°C. This indicates that storage 

at low temperatures will prolong the viability of orchid 

seeds. Mweetwa et al. (2007) reported that some 
Phalaenopsis species seeds have a chilling requirement for 

germination. Based on the results of the study, the highest 

percentage of germination was obtained on HS media and 

the lowest percentage of germination was shown on VW 

media starting from the initial condition of fresh seeds (0 

years) to eight years storage. 

The results showed that storage of P. amabilis seeds at 

a freezing temperature of -20C could retain their viability 

up to 80% for two years storage, except on media VW that 

the seeds germination was less than 80%. Then it was 

continued by germinating tests every two years. After four 

years of storage, seed viability decreased gradually to 39-

57%. Therefore, the time taken for seed viability to fall to 
50% germination was around four years of storage. Then 

within six to eight years of storage, the viability of the 

seeds declined drastically to below 25%, except on media 

HS (Figure 4). This is also supported by regression data 

analysis using Curve Expert 1.3 software to estimate seed 

longevity. Based on the analysis data, the viability test for 

eight years of storage showed negative linear regression 

(Figure 5). The viability of seed storage decreased rapidly 

as indicated by the declined percentage of germination. The 

longevity of P. amabilis seeds is estimated to be up to eight 

years storage at a freezing temperature of -20C. 

The seeds of P. amabilis exhibit orthodox behavior that 

tolerates desiccation and low temperatures during storage, 

which was indicated by high viability rates after storage for 

two years. Orthodox seeds are long-lived seeds and can be 

dried without damage to low moisture contents and are able 
to tolerate freezing. Although the seeds have presented this 

orthodox behavior, longer storage times should be tested 

for its maintenance in seed banks. Drying of orchid seed to 

an appropriate seed moisture content (MC) is key to 

maintaining its longevity. This equilibrium moisture 

content (eMC) will vary between species but is likely to be 

between 3 and 5% (i.e. in equilibrium with 15-20% RH) 

(Seaton et al. 2018). Drying orchid seeds can be done by 

storing the seeds in a desiccator over silica gel for 4-7 days 

(Greenspan 1977) or over saturated-solution (Calcium 

chloride/CaCl2 or Lithium chloride/LiCl) and left for 3-4 
days at room temperature for seed to equilibrate to the 

required moisture content (Seaton and Ramsay 2005).  

It is proven that storing seeds at low temperature in a 

freezer (-20ºC) can prolong orchid seed viability of P. 

amabilis for up to eight years storage. Based on linear 

regression analysis, the seeds of P. amabilis can be 

predicted to be nearly completely non-viable within an 

average of 99, 8 months (8.3 years) with an interval of 

89.8-117.42 months (7.48-9.78 years) (Table 1). The best 

medium for the germination test of P. amabilis seeds was 

Hyponex foliar fertilizer (HS). Calculation using linear 

regression formula, the longevity of P. amabilis seeds on 
HS media was predicted to be up to 10 years. Whereas on 

KC media was predicted up to 8.46 years, on KCA media 

was predicted up to 7.8 years and on VW media was 

predicted up to 7.4 respectively. This can be seen in Table 

1 and it is shown in Figure 5. 

 

 
Figure 4. Seed germination of Phalaenopsis amabilis  in different media for eight years storage. VW: Vacin and Went, KC: Knudson C, 
KCA: pure Knudson C, HS: Hyponex leaf fertilizer. The mean ± SD followed by different letters in the same storage time indicate 
significant difference according to Duncan’s test at a significance level α = 0.05 
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Table 1. Linear Regression of the life span of seed in storage for 
each media 

 

Media Life span prediction of stored seeds 

KCA Y = 0, x = 93,8 months or 7,8 years 
KC Y = 0, x = 101,6 months or 8.46 years 
HS Y = 0, x = 117,42 months or 9,78 years 
VW Y = 0, x = 89.8 months or 7,48 years 

Notes: Y: 100.63 - 1.0083x; Y = 0, x = 99, 8 months (8,3 years); 
Media: VW (Vacin and Went); KC (Knudson C); KCA (pure 
Knudson C); HS (Hyponex leaf fertilizer) 

 

 

 
Figure 5. Linear regression of seed longevity of Phalaenopsis 
amabilis  

 

 

Based on the present study, it may be concluded that 

seeds of P. amabilis were able to germinate in 4 media 

Knudson C (KCA), modified Knudson C (KC), modified 

Vacin & Went (VW), and modified Hyponex fertilizer 

(HS). However, the media that produced the highest 

percentage of germination for P. amabilis was HS medium, 

but the best protocorm performance was on KC medium 
which was indicated by large protocorm development and 

the fastest rhizoid development.  

Currently, seed storage plays an important role in the 

long-term conservation of plant genetic resources including 

orchids. In addition, asymbiotic germination provides an 

important tool for commercial propagation and 

conservation purposes. P. amabilis seeds have the potential 

for storage without loss of viability. The life span of P 

amabilis seeds can be extended up to eight years with 

optimal viability of only two years, when the seeds are 

stored at a freezing temperature of -20ºC with low water 
content. However, after four years of storage, the seeds 

have lost their viability to fall to 50% germination. Low 

temperature (-20°C) and dry moisture content is an 

appropriate simply method to preserve mature seeds of P. 

amabilis for long-term storage. Long-term seed storage is 

an important ex-situ conservation strategy for P. amabilis 

seeds.  
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