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Abstract 

In this experiment, the protocorm like bodies of Dendrobium chryseum Rolfe were 

used as plant material to observe the effects of various concentrations of vitamins 

and to study the growth and development of PLBs of Dendrobium chryseum Rolfe. 

The protocorm like bodies (PLBs) of Dendrobium chryseum Rolfe (Pinn-Daya-Pann-

Shwe-Wah) were obtained from Mingalardon Orchid Garden, Mingalardon 

Township, Yangon Region. The experiment was carried out at the tissue culture 

laboratory, Department of Botany, Dagon University during from December 2022 to 

July 2023. Using the protocorm like bodies of Dendrobium chryseum Rolfe (Pinn-

Daya-Pann-Shwe-Wah) were cultured in VW (Vacin and Went, 1949) medium. This 

media was supplemented with different concentrations (0 mg/l, 1.0 mg/l, 1.5 mg/l, 

2.0 mg/l and 2.5 mg/l) of vitamin B2, B6 and B9. The highest fresh weight and growth 

value were obtained 2.5 mg/l of vitamin B6 followed by 2.5 mg/l of vitamin B9 and 

B2. Each experiment has five treatments with three replicates. Data collections were 

done on number of shoots, length of shoots, number of leaves, length of leaves, 

number of roots, length of roots and plant height after three months. The growth and 

development of protocorm like bodies (PLBs) were recorded by color photographs. 

Keywords : In vitro propagation, growth and development, vitamins, 

Orchidaceae, Dendrobium chryseum Rolfe, protocorm like bodies 

 

Introduction 

The great beautiful and valuable orchids belong to the orchidaceae family 

which have about 28,000 currently  accepted species, distributed in about 763 genera 

(Christenhusz et al., 2016).As the data recorded from Myanmar, there are 273 

families,2371 genera and over 11,800 species of vascular plants, including 800 

species of Orchidaceae (Ye Lwin Aung , et al.,2020).Orchids are top of the list among 

all flowering plants marketed as cut flowers and potted plants, conveying a very high 

price in the national and international market. Orchids have great commercial 

importance and this lead to their tremendous production in nowadays. Besides from 

their adorning values, orchids are also famous for their medicinal usages especially in 

the traditional system of medicine. Many orchid species are endangered by over 

collection and thus they are facing extinctions. At present, International Union for 

Conservation of Nature and Natural Resources listed many orchids in the Red data 

book (Ashok N.Pyati, 2022). 

In the family Orchidaceae, Dendrobiums have becoming widely popular 

because of its different maleficent colors, variety sizes and shapes and long flowering 

life of several weeks to months. Dendrobium consists of about 85% of the total cut 

flower orchid species to the forticulture industry in the world. Dendrobium chryseum 
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is a sympodial, an epiphytic and lithophytic herb found throughout Bangladesh, 

Bhutan, Nepal, Myanmar, Thailand, Laos, China, Vietnam, and Taiwan. It grows in 

cold climates and imperiled by deforestation and overuse (Joshi et al., 2017). In 

Myanmar, native Dendrobium mainly grows in Southern Shan State and Mandalay 

Division (Seidenfaden, 1992). Dendrobium chryseum Rolfe is broadly used in 

traditional Chinese medicine for its antipyretics, and immune–modulatory effects and 

its benefits for the eyes (Yang et al., 2007). As this orchid species has great values in 

the forticulture industry and also has medicinal value, tissue culture should be 

promoted for its mass propagation and conservation (Pant, 2013).Dendrobiums, the 

commercially important cut flower, has been achieved a big success on in vitro 

propagation protocol by Martin et al.,(2005) over shoot multiplication using 

protocorm like bodies(PLBs). 

Plant tissue culture technique can preserve and grow a plant cell throughout 

the year and in orchid tissue culture, they can produce orchid seeds from crosses in 

huge quantities in a short period (Sri Hartati et al., 2017). Generally, the choice of the 

explant is the most critical thing in a micropropagation of orchids (Vineet Soni et al., 

2021). The most common used explants in plant tissue culture are protocorm like 

bodies (PLBs), callus, pollen, shoot apex, and seeds. A new plantlet regenerate from 

the PLBs is the beautiful one of orchid tissue cultures for the building up of orchid 

cultures (Zan Zan Wint Kyaw, 2017). The suitable choice of a culture medium and 

supplements play a critical role on the growth and development of the explants of 

orchids (Sri Hartati et al., 2017).Vacin and Went medium was commonly used in 

orchid tissue culture and is composed of the macroelements and microelements. The 

combination of vitamins with other constituents , have been got direct and indirect 

effects on the growth of callus, somatic growth, rooting and embryonic development 

(Peter et al.,2011).The higher number of shoot information have observed when 

vitamins were kept in the medium(S.Roest and G.S.Bokelmann , 1975).In plant tissue 

culture , the most used vitamins are thiamine (B1) and Pyridoxine (B6) and other 

vitamins such as riboflavin (B2) and folic acid (B9) are used in some culture media 

(John H.Dodds.et al.,1985). 

The aims and objectives are to observe the effects of various concentrations of 

vitamins in vitro propagation and to study the growth and development of protocorm 

like bodies of Dendrobium chryseum Rolfe.  

 

Materials and methods 

Collection and identification 

The protocorm like bodies (PLBs) of Dendrobium chryseum Rolfe were used 

as plant material in this experiment. The PLBs of Dendrobium chryseum Rolfe (Pinn-

Daya-Pann-Shwe-Wah) were obtained from Mingalardon Orchid Garden, 

Mingalardon Township, Yangon Region. The morphological studies were made from 

the collected specimen by using available literature such as Hundley and Chit Ko Ko 

(1987) and Flora of China (2009). 

Inoculation 

The experiment was carried out at the tissue culture laboratory, Department of 

Botany, Dagon university during from December 2022 to July 2023).Vacin and 

Went(1949),VW medium is used as a basal medium. Sucrose 2%, 0.12 % (w/v) agar 

and various concentrations of vitamins B2, B6 and B9 were added to the medium. The 
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pH value of the media was measured and adjusted to 5.8 with NaOH and HCL before 

sterilized by autoclaving at 121oC (1.5 kg/cm2) pressure for 15 minutes. All culture 

bottles were incubated in culture room at the temperature of 24±1 oC.The light was 

supplied by 4 feet fluorescent tubes and photoperiod of 16/8 (light/dark).Data 

collections were done by each treatment with three replicates  on three months old 

culture in this experiment. 

 

Table (1) Experiment 1 (Vitamin B2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (2) Experiment 2 (Vitamin B6) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (3) Experiment 3 (Vitamin B9) 

 

 

 

 

 

 

 

Treatment Explant Medium Supplement Concentrations 

T0(Control) PLBs VW - - 

T1 PLBs VW Vitamin B2 1.0 mg/l 

T2 PLBs VW Vitamin B2 1.5 mg/l 

T3 PLBs VW Vitamin B2 2.0 mg/l 

T4 PLBs VW Vitamin B2 2.5 mg/l 

Treatment Explant Medium Supplement Concentrations 

T0(Control) PLBs VW - - 

T1 PLBs VW Vitamin B6 1.0 mg/l 

T2 PLBs VW Vitamin B6 1.5 mg/l 

T3 PLBs VW Vitamin B6 2.0 mg/l 

T4 PLBs VW Vitamin B6 2.5 mg/l 

Treatment Explant Medium Supplement Concentrations 

T0(Control) PLBs VW - - 

T1 PLBs VW Vitamin B9 1.0 mg/l 

T2 PLBs VW Vitamin B9 1.5 mg/l 

T3 PLBs VW Vitamin B9 2.0 mg/l 

T4 PLBs VW Vitamin B9 2.5 mg/l 
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Figure (2) Word diagram of Experiment 1, 2 and 3 

 

 

 

 

Figure (3) Initial stage of protocorm like bodies of Dendrobium chryseum  Rolfe. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (2) Procedure of the experiment 1, 2 and 3 

Prepared VW solid 

medium 
Measured pH value Solution gently 

heated 

Poured into bottles and 

covered 

Sterilized at 121
⸰
C for 15 

minutes 
 and cooled in the 

UV sterilization for 30 

minutes 

Cultured of PLBs on solid 

medium Data collection Placed under white 

fluorescent lights 
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Results  

Scientific name - Dendrobium chryseum Rolfe.      

Family - Orchidaceae 

Myanmar name - Pinndaya-Pann-Shwe-Wah 

Sympodial epiphytes. Pseudo-stem, slender, unbranched with many nodes, pale 

yellow when dry. Leaves simple, alternate, linear, leathery, base sheathing, apex 

obtuse, leaf sheath tightly embracing stem. Inflorescence terminal racemes. Flowers 

spreading, golden yellow, floral bracts pale white, complete, bisexual, irregular 

zygomorphic. Sepals 3, dorsal sepal oblong-elliptic, obtuse, lateral sepals slightly 

obliquely oblong, and apex obtuse. Petals 3, free 2 laterals similar, broadly elliptic 

obovate, yellow lip with soft hairs, brown spot at the inner side. Fruit a capsule with 

numerous minute seeds. Seeds many, minute. 

 

Figure (1) Habit of Dendrobium chryseum   Rolfe. 

Experiment (1) Vitamin B2 

 

 

 

 

 

 

 

Figure (5)  Comparison of growth and development of protocorm like bodies of 

Dendrobium chryseum Rolfe on various concentrations of vitamin B2 
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Table (4) Growth parameters of protocorm like bodies of Dendrobium chryseum 

Rolfe. on different concentrations of vitamin B2 

Growth parameters 
Treatments ( Vitamin B2) 

Control 1.0 mg/l 1.5 mg/l 2.0 mg/l 2.5 mg/l 

Number of shoots 1.73 2.02 2.71 4.02 4.33 

Length of shoots 0.18 0.21 0.22 0.24 0.32 

Number of leaves 2.33 3.31 3.71 5.02 5.32 

Length of leaves 0.41 0.82 1.02 1.13 1.32 

Number of roots 2.31 3.02 3.73 4.71 5.02 

Length of roots 0.38 0.31 0.41 0.43 0.62 

Plant height 0.62 0.92 1.02 1.21 1.51 

 
The average length of plantlets in T0 was 0.62 cm per culture and final fresh weight was 180 mg. 

The average length of plantlets in T1 was 0.92 cm per culture and final fresh weight was 290 mg. 

The average length of plantlets in T2 was 1.02 cm per culture and final fresh weight was 300 mg. 

The average length of plantlets in T3 was 1.21 cm per culture and final fresh weight was 320 mg. 

The average length of plantlets in T4 was 1.51 cm per culture and final fresh weight was 340 mg. 

So,the best result was found on  Treatment 4(T4) in vitamin B2 test. 
Experiment (2) Vitamin B6 

 

 

 

 

 

Figure (7) Comparison of growth and development of protocorm like bodies of   

Dendrobium chryseum Rolfe on various concentrations of vitamin B6 
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Table (5)  Growth parameters of protocorm like bodies of Dendrobium 

chryseum Rolfe on different concentrations of vitamin B6 

Growth parameters 
Treatments ( Vitamin B6) 

Control 1.0 mg/l 1.5 mg/l 2.0 mg/l 2.5 mg/l 

Number of shoots 1.64 3.31 4.32 5.31 7.03 

Length of shoots 0.17 0.23 0.24 0.27 0.33 

Number of leaves 2.02 4.32 5.31 5.72 6.33 

Length of leaves 0.31 1.23 1.32 1.52 1.82 

Number of roots 1.73 3.32 4.72 5.32 6.03 

Length of roots 0.21 0.33 0.51 0.71 0.91 

Plant height 0.51 1.12 1.41 1.47 1.92 

 
The average length of plantlets in T0 was 0.51 cm per culture and final fresh weight was 180 mg. 

The average length of plantlets in T1 was 1.12 cm per culture and final fresh weight was 320 mg. 

The average length of plantlets in T2 was 1.41 cm per culture and final fresh weight was 330 mg. 

The average length of plantlets in T3 was 1.47 cm per culture and final fresh weight was 360 mg. 

The average length of plantlets in T4 was 1.92 cm per culture and final fresh weight was 380 mg. 

So,the best result was found on  Treatment 4(T4) in vitamin B6 test. 

 

Experiment (3) Vitamin B9 

 

 

 

 

 

Figure (9) Comparison of growth and development of protocorm like bodies of   

Dendrobium chryseum Rolfe on various concentrations of vitamin B9 
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Table (6) Growth parameters of protocorm like bodies of Dendrobium chryseum 

Rolfe on different concentrations of vitamin B9 

Growth parameters Treatments ( Vitamin B9) 

Control 1.0 mg/l 1.5 mg/l 2.0 mg/l 2.5 mg/l 

Number of shoots 1.64 2.31 4.01 4.31 5.02 

Length of shoots 0.16 0.21 0.23 0.31 0.34 

Number of leaves 2.31 4.02 5.02 5.28 5.72 

Length of leaves 0.31 0.91 1.13 1.27 1.53 

Number of roots 2.04 3.03 4.32 4.72 5.68 

Length of roots 0.26 0.32 0.41 0.53 0.72 

Plant height 0.53 0.93 1.13 1.31 1.73 

 
The average length of plantlets in T0 was 0.53 cm per culture and final fresh weight was 180 mg. 

The average length of plantlets in T1 was 0.93 cm per culture and final fresh weight was 300 mg. 

The average length of plantlets in T2 was 1.13 cm per culture and final fresh weight was 310 mg. 

The average length of plantlets in T3 was 1.31 cm per culture and final fresh weight was 330 mg. 

The average length of plantlets in T4 was 1.73 cm per culture and final fresh weight was 360 mg. 

So,the best result was found on  Treatment 4(T4) in vitamin B9 test. 

 

Discussions and Conclusions  

             The morphological characters of Dendrobium chryseum Rolfe are sympodial 

epiphytes, pseudo-stem, slender, leaves simple, alternate, inflorescence terminal 

racemes, flowers golden yellow, bisexual, complete, irregular zygomorphic, yellow 

lip with soft hairs and brown spot at the inner side . Fruit a capsule with numerous 

minute seeds. These findings are in agreement with Flora of Chin (2009). In this 

study, VW (Vacin and Went, 1949) medium supplemented with different 

concentrations (0 mg/l, 1.0 mg/l, 1.5 mg/l, 2.0 mg/l and 2.5 mg/l) of vitamins (B2, B6 

and B9).In vitamin B2 experiment, 2.5 mg/l of supplementations got the highest 

growth values and PLBs increase. This results agreed with Daw Khin Myo Thant, 

(2018) who got the superior growth in VW (Vacin and Went, 1949) medium 

supplemented with 1.0 mg/l of riboflavin (vitamin B2).In vitamin B6 experiment, 2.5 

mg/l of supplementations got the best growth values and PLBs well regenerate into 

plantlets. This results agreed with Myint Thawdar Naing, (2015) who said that 1.5 

mg/l of vitamin B6 gave the highest fresh weight and growth in Dendrobium 

wardianum. In vitamin B9 experiment, also 2.5 mg/l of supplementations got the 

highest growth values and PLBs increase. This results agreed with Daw Khin Myo 

Thant, (2018) who got the best growth in VW (Vacin and Went, 1949) medium 

supplemented with 1.0 mg/l of folic acid (vitamin B9). 

    Among the all experiments, vitamin B6 got the best growth values when 

compared to other vitamins and it was followed by vitamin B9 and B2.As the above 

results, it was showing that larger concentrations of vitamins achieved the better 
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results for the  growth of PLBs of Dendrobium chryseum Rolfe. This result agreed 

with Myint Thawdar Naing (2015), who reported that higher concentrations of 

vitamins gave the best results for regeneration of Dendrobium wardianum. It is 

concluded that the more vitamin concentrations can get the better results and vitamins 

supplements are necessary in speedy growth culture of basal medium. Dendrobium 

chryseum Rolfe has not only medicinal value but also commercial values and 

becoming endangered species so that it should be protected by multiplication using 

tissue culture technique. 
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