
 

 
 

Effect of culture medium, growth 
regulators, and organic additives  

on shoot regeneration from  
hybrid-seeds of Phalaenopsis 

 
 

 

ASTRACT 

Aim: The Phalaenopsis Orchid, also known as the Moth Orchid, is a magnificent multicolored big orchid 

that has become a popular indoor plant and is easily recognized nowadays. The study of identifying the 

effects of culture medium, growth regulators, and organic additives on shoot growth from regenerated-

embryos of Phalaenopsis is requirement in the first three months.  

Methodology: Shoots from hybrid-seeds of Phlaenopsis germination after 2 months used as 

materials.Experiments were designs with the effects of nutrition mediums (MS and VW), BAP, organic 

additives on shoot growth (via number of leaves) and root growth (via root number and root length) 

Results: In summary, in Experiment 1, most parameters recorded to evaluate Phalaenopsis root growth 

performed better in 1/2xMS medium. In experiment 2, 1/2xMS + 0.05 mg/L BAP showed the highest 

number of roots per shoot  and 1/2xMS medium and VW medium without BAP showed the longest roots 

length. In experiment 3, VW + potato showed the highest number of leaves per shoot and VW + CW 

showed the longest roots length. In experiment 4, most metrics showed that Phalaenopsis shoot and root 

growth were better in VW + CW.   

Conclusion:  Both 1/2xMS and VW medium are necessary for shoot from hybrid-seeds growth in the first 

6-weeks and VW medium is favored for development of shoot and root after 6-weeks 

Key words: Phalaenopsis,  growth regulator, organic additives, coconut water, potato, banana, peptone 

1 INTRODUCTION 
 
Darwin's request of J. D. Hooker to "Have pity on me and let me write once again on Orchids for I am in 

transport of admiration” [1]. This quote from the England biologist Charles Robert Darwin undoubtedly 

demonstrates how unique and fascinating this flower is. With more than 800 identified genera and 25,000 

species, orchids are one of the flowering plant groups with the greatest diversity. Orchids are admired for 

their exquisite, long-lasting blossoms, which come in a staggering variety of sizes, shapes, and colors. 

Nowadays, cultivating orchids is more than just a pastime; it is a global industry that accounts for 8% of 

global floriculture trade and has the power to change a nation's economic climate. Orchids are one of the 



 

 
 

top ten cut flowers thanks to extensive tissue culture-based hybridization of beautiful and rare varieties 

[2].  

 
In addition to having significant decorative and the commercial value, orchids also hold distinct cultural 

significance. Together with the Chinese plum, chrysanthemum, and bamboo, the orchid is one of the 

"Four Gentlemen Among the Flowers" in classical Chinese literature [3]. Phalaenopsis (moth orchids), 

one of the most popular types of orchids, are prized for their particularly attractive and long-lasting flowers 

and the simplicity of growing in artificial surroundings. So, Phalaenopsis orchids are now among the most 

expensive potted decorative plants in existence. The Floriculture Crops Report published by the U.S. 

Department of Agriculture (USDA) estimates that potted orchids generated $191 million in wholesale 

sales in 2011 and projects a 15% annual value growth. 70% of these orchids were Phalaenopsis imported 

from Taiwan [4]. Phalaenopsis (Orchidaceae) is a genus of about 40 species found in the Himalayas, 

China, Tibet, Southeast Asia, Formosa, the Philippines, the Andaman Islands, Sumatra, Java, Borneo, 

Celebes, New Guinea, and northern Australia [5] 

 
As a monopodial plant, phalaenopsis is normally multiplied by cutting or separating offshoots; however, 

these methods have a low rate of multiplication and restrict the growth of the mother plant, making them 

unsuitable for large-scale production. Because of this, it is difficult for them to reproduce vegetatively, and 

their seedlings' characteristics vary. The fact that Phalaenopsis takes at least three years to flower in a 

greenhouse is one of the main problems with commercial production of the plant. Tissue culture may 

therefore be a helpful alternative strategy for propagating orchid species [6]. However, different plant 

species, explant types, and culture conditions have varying degrees of micropropagation efficacy [7]. The 

presence of a growth regulator and an organic addition provider in the medium play a significant role in 

the effectiveness of plant tissue culture in enhancing orchid vigor [8]. Similar to other orchids, several 

researchers have introduced and developed different culture media and plant growth regulators for 

Phalaenopsis orchid shoot regeneration in vitro [9]. Aside from salt compositions, vitamins, carbon 

sources, and growth regulators, another significant component added to orchid propagation media are 

compounds known as organic additives. Organic additives such as coconut water (CW), banana, potato, 

and peptone have been shown to significantly improve orchid germination and micropropagation [10].  

 
The effects of a combination with organic additives such as coconut water (CW), banana, potato, 

peptone, and BAP (6-benzylaminopurine) concentration supplemented to MS medium [11], half-strength 

MS medium (1/2xMS medium), VW medium [12] and half-strength VW medium (1/2xVW medium) and 

vitamin Morel [13} on the growth of Phalaenopsis shoot derived from hybrid-seeds has rarely studied. As 

a result, the current study was carried out to assess the effects of culture media, BAP, and organic 

additives on shoot regeneration from Phalaenopsis shoots derived from hybrid-seeds; thereby, 

contributing micropropagation of wild Phalaenopsis of Vietnam for conservation and development task. 

 
2. MATERIALS AND METHODS 



 

 
 

 
2.1 Plant materials:  
 
Materials: Hybrid-seeds of Phalaenopsis was cultured on MS medium and shoots derived from hybrid-

seeds having 2 month-age after germination were used in all experiments. Hybrid-seeds was sourced 

from wild forest of Western High-land Region in Lam Dong province of Vietnam. The initial shoot samples 

were healthy and disease-free in vitro. Phalaenopsis orchid shoot was studied in the Plant Biotechnology 

Laboratory, belonged to International University Ho Chi Minh City.  

 
Media: MS [11] and VW [12] basic nutrient mediums and vitamin Morel [13] supplemented with 20 g/L 

sucrose, 10% coconut water (CW), activated charcoal 2 g/L, and 8 g/L agar and adjusted to pH = 5.8-6 

before sterilization. Media was supplemented with plant growth regulators: BAP (6-Benzylaminopurin) 

sourced from Sigma Co.; and organic additives: banana (50 g/L), potato (50 g/L), peptone (1 g/L) 

Culture conditions: Medium was sterilization at 121 
o
C, 1 atm for 20 minutes. Light schedule was set up 

16 hours of light/ 8 hours of darkness, light intensity 37.04 μmol/s/m
2
, temperature 26 ± 2ᵒC 

Organic additives preparation: CW were extracted directly from young coconuts and filtered once to 

remove  residues. Potato was prepared as follows: potato was selected based on smoothness and 

freshness, then washed, peeled, cut into small pieces, and weighed 50 g/L media, then graunnd, cooked 

and filtered before adding to the culture medium. Bananas were prepared as follows: bananas were 

peeled, chopped, and weighed 50 g/L medium,  then graund and cooked before adding to the culture 

medium.  

 
2.2 Methods  
 
2.2.1. Effects of media on shoot regeneration of Phalaenopsis. Shoot explants were cultured on medium 

of: (MS medium, 1/2xMS medium, VW medium, 1/2xVW medium), respectively.  

 
2.2.2. Effect of BAP concentration, 1/2xMS and VW media on shoot regeneration of Phalaenopsis. Shoot 

explants were cultured on medium of: 1/2xMS + BAP (0-05-0.1 mg/L), VW + BAP (0-0.05-0.1 mg/L). 

 
2.2.3. Effect of media and organic additives on shoot regeneration of Phalaenopsis. Shoot explants were 

cultured on medium of: 1/2xMS (CW-potato-banana-peptone), VW (CW-potato-banana-peptone).  

 
2.2.4. Effect of VW medium, 0.05 mg/L BAP with organic additives on shoot regeneration of 

Phalaenopsis. Shoot explants were cultured on medium of: VW + BAP (0.05 mg/L) + CW (10%) + 

(potato-banana-peptone). 

 
2.3 Data analysis 
 



 

 
 

Experiment was laid out in a completely randomized design (CRD). Each treatment was consisted of 4 

replicates. Each replicates was carried out with 4 bottles (350 ml). Each bottle was contained 5 shoots. 

Data was collected after 12 weeks. Data were analyzed by one-way ANOVA followed with a Duncan  test 

at P = 0.05 using SPSS software (IBM SPSS Statistics 23). Monitoring indicators: Number of leaves, 

number of roots, length of roots (cm)  

 
3. RESULT  

 

3.1 Effects of media on shoot regeneration of Phalaenopsis  

 
3.1.1 Shoot growth 

 
Finding the optimal media for the high rate of plant growth, good quality shoots without mutating, and 

rapid development of leaves and roots before transferring to the complete plant medium is essential in in 

vitro production. At 6 weeks and 12 weeks, there was no significant difference among all the treatments in 

the number of leaves developed on each shoot (Table 1 and Figure 1 A, B). Since the shoots were too 

little and freshly developed, thus the growth rate was still quick. As a result, the data is nearly identical 

with no differences. Since there was no significant differences in the different culture media, comparisons 

of the growth rates of leaves per shoot of each culture medium over periods were carried out (Figure 1 C, 

D, E, F) 

 
The growth rate of the number of leaves per shoot of each culture medium at different periods is 

significantly different (Table 1). In which the growth rate of leaves per shoot of 1/2xMS medium was 

slightly higher than that of MS medium and 1/2xVW medium was slightly better than VW medium 

because, from week 10, it showed outstanding growth and was close to the height in the case of MS 

medium and higher than in the case of VW medium. After 12 weeks, the number of leaves per shoot on 

1/2xMS medium increased from 3.45 to 4.50. Meanwhile, VW medium had the lowest growth rate of the 

number of leaves per shoot.  

 
Overall, both the number of leaves per shoot and the growth rate of the number of leaves per shoot on 

1/2xMS medium were the most optimal across the greatest number of recorded parameters.  

 
3.1.2 Root growth 

 
A look at root length cultured on different culture media showed that after 12 weeks, 1/2xVW medium 

induced the highest root length in cultured explants (4.97 cm) and was significantly different from the 

remaining treatments (Table 2  and Figure 2 A, B). In terms of number of roots per shoot, after 12 weeks, 

there was no significant difference among all the treatments (Figure 2 A, B).  

 



 

 
 

In summary, among all treatments in experiment 1, the treatment for robust leaf was 1/2xMS medium and 

the treatment for highest number of roots and root length was 1/2xVW. However, the treatment for high 

number of roots per shoot and high root length also was 1/2xMS medium (2.95 roots/shoot and 4.06 cm). 

So, in four basal culture media, 1/2xMS medium would be an appropriate basal medium for shoot 

regeneration of phalaenopsis. Figure 3 shows the morphological characteristics of shoots, roots and 

leaves of Phalaenopsis effects of MS medium, 1/2xMS medium, VW medium and 1/2xVW medium. 

Figures 3D and 3H clearly show vigorous root growth after 12 weeks 

 
Table 1. Effects of different culture medium on number of leaves per shoot of Phalaenopsis  
 

Medium No. of leaves per shoot 

2 (weeks) 4 6 8 10 12 

MS  1.65 ± 0.15 2.20 ± 0.18 2.45 ± 0.26 3.30 ± 0.37 3.95 ± 0.50 4.60 ± 0.76 

1/2xMS  1.55 ± 0.25 2.15 ± 0.17 2.40 ± 0.16 2.90 ± 0.17 3.45 ± 0.32 4.50 ± 0.40 

VW  1.55 ± 0.10 2.10 ± 0.33 2.25 ± 0.26 2.75 ± 0.33 2.95 ± 0.26 3.40 ± 0.29 

1/2xVW 1.25 ± 0.21 1.75 ± 0.30 1.75 ± 0.13 2.35 ± 0.25 3.25 ± 0.22 3.75 ± 0.29 

 
Table2. Effects of different culture medium on number of roots per shoot and root length of Phalaenopsis 
after 12 weeks 
 

Medium  No. of roots per shoot Root length (cm) 

MS  2.50 ± 0.31 2.10b ± 0.06 

1/2x MS  2.95 ± 0.64 4.06a ± 0.22 

VW  2.90 ± 0.29 4.19a ± 0.59 

1/2xVW  3.20 ± 0.37 4.97a ± 0.50 

 



 

 
 

 
 
Figure 1.(A, B) Effects of different culture media on number of leaves per shoot of Phalaenopsis after 6 
weeks and 12 weeks. (C, D, E, F) Growth rate of number of leaves per shoot of each culture medium over 
weeks. Treatments with different letters (a, b, c…) in the same bar chart differ significantly (p < 0.05). The 
bars represent mean ± standard error of the mean (SEM). 

 

 
Figure 2.(A, B) Effects of different culture media on number of roots per shoot and root length of 
Phalaenopsis after 12 weeks. Treatments with different letters (a, b, c…) in the same bar chart differ 
significantly (p < 0.05). The bars represent mean ± standard error of the mean (SEM). 

 



 

 
 

 
 
Figure 3.Effects of (A, B) MS medium, (C, D) 1/2xMS medium, (E, F) VW medium and (G, H) 1/2xVW 
medium on number of leaves per shoot, number of roots per shoot and root length of Phalaenopsis after 

6 weeks and 12 weeks. After 6 weeks (A, C, E, G) and after 12 weeks (B, D, F H). Bar = 1 cm. 

 
3.2 Effect of BAP concentrations, 1/2xMS and VW medium on shoot regeneration of 
Phalaenopsis 
 
3.2.1 Shoot growth 

 
In experiment 2, different concentrations of BAP were added to the two culture media including 1/2xMS 

medium and VW medium to see if the number of leaves per shoot, the number of roots per shoot, and the 

root length depended on culture medium, and BAP concentration. 

 
In terms of the number of leaves per shoot, no significant differences was observed for the effects of 

different BAP concentrations with different culture media (Tabie 3 and Figure 4 A, B). The growth rate of 

the number of leaves per shoot of different BAP concentration with different culture media  at different 

periods is significantly different (Figure 4 C, D, E, F, G, H). Specifically, the growth rate of leaves per 

shoot of 1/2xMS medium without BAP was higher than that of 1/2xMS + 0.05 mg/L and 1/2xMS + 0.1 

mg/L BAP and VW + 0.1 mg/L BAP was slightly better than VW + 0.05 mg/L BAP. Medium of 1/2xMS 



 

 
 

without BAP had the highest growth rate of leaves per shoot, increasing 3 times from 2 weeks to 12 

weeks. Meanwhile, VW + 0.05 mg/L BAP had the lowest growth rate of the number of leaves per shoot 

3.2.2 Root growth 

In terms of roots development, both groups of number of roots per shoot and roots length showed 

significant differences between control treatment and treatments with different BAP concentration after 12 

weeks (Table 4 and Figure 5 A, B). In the case of 1/2xMS medium, treatment 1/2xMS + 0.05 mg/L BAP 

produced the high number of roots (4.80 roots/shoot). Treatment 1/2xMS without BAP, on the other hand, 

had the best root length (4.06a ± 0.22 cm). In the case of VW medium, the VW + 0.05 mg/L BAP yields 

more roots/shoot than the treatments with VW + 0.1 mg/L BAP and VW without BAP.  In comparison, the 

VW without BAP produced longer roots (4.18 cm). 

 
In summary, experiment 2, the treatment for high number of roots was 1/2xMS + 0.05 mg/L BAP and 

roots length was 1/2xMS medium without BAP. Conversely, 1/2xMS medium without BAP gave the least 

number of roots per shoot and 1/2xMS + 0.05 mg/L BAP had the shortest root length. However, to 

achieving the best cost-to-quality ratio, 1/2xMS medium without BAP  would be an appropriate basal 

medium for large-scale tissue culture of Phalaenopsis. Figure 6 shows the morphological characteristics 

of shoots, roots and leaves of Phalaenopsis under effects of 1/2xMS + 0.05 mg/L BAP, 1/2xMS + 0.1 

mg/L BAP, VW + 0.05 mg/L BAP and VW + 0.1 mg/L BAP, 1/2xMS medium, VW medium. Figures 6K and 

6M clearly show vigorous root growth after 12 weeks 

Table 3. Effects of different BAP concentration with different culture medium on number of leaves per 
shoot of Phalaenopsis 
 

Medium BAP 
(mg/L) 

No. of leaves per shoot 

2 (weeks) 4 6 8 10 12 

1/2xMS 0.05 1.25 ± 0.36  1.40 ± 0.30 1.80 ± 0.36 2.25 ± 0.41 2.70 ± 0.42 3.25 ± 0.52 

0.1 1.20 ± 0.14  2.00 ± 0.18 2.40 ± 0.14 2.70 ± 0.17 2.75 ± 0.19 3.2 ± 0.08 

0.0 1.55 ±  0.25  2.15 ± 0.17 2.40 ± 0.16 2.90 ± 0.17 3.45 ± 0.32 4.5 ± 0.40 

VW 0.05 1.40 ± 0.14 2.00 ± 0.16 2.35 ± 0.31 2.60 ± 0.36 2.80 ± 0.34 2.95 ± 0.36 

0.1 1.55 ± 0.05  2.10 ± 0.19 2.40 ± 0.23 2.8 ± 0.35 3.25 ± 0.45 3.85 ± 0.66 

0.0 1.55 ± 0.09  2.10 ± 0.33 2.25 ± 0.26 2.75 ± 0.33 2.95 ± 0.26 3.40 ± 0.29 

 

Table4. Effects of different BAP concentration with different culture medium on number of root per shoot 
and root length of Phalaenopsis after 12 weeks 
 

Medium BAP (mg/L) No. of roots per shoot  Root length (cm) 

1/2xMS 0.05 4.80a ± 0.67  2.70b ± 0.09 

0.1 3.90ab ± 0.40  2.66b ± 0.13 

0.0 2.95ab ± 0.64  4.06a ± 0.22 

VW 0.05 3.60ab ± 0.22  3.79ab ± 0.15 

0.1 2.00b ± 0.72   3.45ab ± 0.14 

0.0 2.90ab ±  0.29  4.18a ± 0.59 

 



 

 
 

 
 
Figure 4.(A, B) Effects of different BAP concentration with different culture media on number of leaves 
Phalaenopsis after 6 weeks and 12 weeks. (C, D, E, F, G, H) Growth rate of number of leaves per shoot 
of different BAP concentration with different culture media over weeks. Treatments with different letters 
(a, b, c…) in the same bar chart differ significantly (p < 0.05). The bars represent mean ± standard error 
of the mean (SEM) 

 



 

 
 

 
Figure 5. (A, B) Effects of different BAP concentration with different culture media on number of roots per 
shoot and root length of Phalaenopsis after 12 weeks. Treatments with different letters (a, b, c…) in the 
same bar chart differ significantly (p < 0.05). The bars represent mean ± standard error of the mean 
(SEM). 

 

 
 
Figure 6.Effects of (A, B) 1/2xMS + 0.05 mg/L BAP, (C, D) 1/2xMS + 0.1 mg/L BAP, (E, F) VW + 0.05 
mg/L BAP and (G, H) VW + 0.1 mg/L BAP, (I, K) 1/2xMS medium, (L, M), VW medium on number of 
leaves per shoot, number of roots per shoot and root length of Phalaenopsis after 6 weeks and 12 weeks. 
After 6 weeks (A, C, E, G, I, L) and after 12 weeks (B, D, F, H, K, M). Bar = 1 cm.   

 

3.3 Effect of media and organic additives on shoot regeneration of Phalaenopsis  
 
3.3.1 Shoot growth 

 
In experiment 3, Table 5 show that the number of leaves per shoot cultured on different organic additives 

with different culture media showed that after 6 weeks and after 12 weeks, CW showed a significantly 

lower response for leaf growth compared to banana and peptone treatments, which gave statistically 

similar results.  In contrast, when 1/2xMS + potato and VW + potato increase significantly the number of 

leaves per shoot gave  8.95 after 12 weeks.  



 

 
 

 
3.3.2 Root growth 

 
In terms of the number of roots per shoot, all treatment showed no significant differences after 12 weeks 

(Table 6). In constrast, different organic additives caused significant differences in root length. In 1/2xMS 

+ banana exhibited the longest roots length (3.62 cm) and 1/2xMS + potato came lowest roots length 

(2.42 cm). 

 
In VW medium, CW showed the significantly longest root length (4.78 ± 0.09 cm) while potato also gave 

the lowest value (2.55 cm). In addition, VW + banana also had a significantly high number of roots/shoots 

as well as root length (3.35 roots/shoot and 4.14 cm) (Figure 7).  

 
Figure 8 shows the morphological characteristics of shoots, roots and leaves of Phalaenopsis under 

effects of 1/2xMS + CW, 1/2xMS + potato, 1/2xMS + banana, 1/2xMS + peptone, and VW + CW, VW + 

potato, VW + banana, VW + peptone. Figures 8, clearly show vigorous leaf growth and Figure 6K clearly 

show vigorous root growth after 12 weeks.  

 
Table5. Effects of different organic additives with different culture medium on number of leaves per shoot 
of Phalaenopsis over weeks 
 
Medium Organic 

additives (g/L)  
No. of leaves per shoot 

2 (weeks) 4 6 8 10 12 

1/2xMS CW (10%) 0.85 ± 0.40  1.45 ± 0.43 1.65b ± 0.50 2.30b ± 0.42 3.90 ± 0.70  5.40ab ± 0.77 

Potato (50) 1.95 ± 0.05  2.45 ± 0.22  2.85ab ± 0.31  3.25ab ± 0.38 4.95 ± 1.03  6.8ab ± 1.22 

Banana (50) 1.95 ± 0.09  2.30 ± 0.13 2.55ab ± 0.09  3.25ab ± 0.15 4.25 ±1.03  5.20b ± 0.49 

Peptone (1) 1.90 ± 0.10  2.4 ±  0.18  2.90ab ± 0.17 3.30ab ± 0.13  4.15 ± 0.15  5.10b ± 0.42 

VW CW (10%) 1.85 ± 0.31  2.40 ±  0.18  2.85ab ± 0.29 3.50ab ± 0.21 4.55 ± 0.50  5.20b ± 0.55 

Potato (50) 1.70 ± 0.13 2.55 ± 0.21  3.10a ± 0.06 4.55a ± 0.69 6.15 ± 0.87 8.95a ± 1.11 

Banana (50) 1.60 ± 0.34 2.00 ± 0.29  2.45ab ± 0.21 3.25ab ± 0.22 4.65 ± 0.35  6.30ab ± 0.58 

Peptone (1) 1.65 ± 0.56  2.25 ± 0.42  2.55ab ± 0.32 3.10ab ± 0.10 4.80 ± 0.22  6.10ab ± 0.64 

 
 



 

 
 

 
Figure 7. (A, B) Effects of different organic additives with different culture media on number of leaves per 
shoot after 6 weeks and 12 weeks, and (C, D) on number of roots per shoot and root length after 12 
weeks of Phalaenopsis. Treatments with different letters (a, b, c…) in the same bar chart differ 
significantly (p < 0.05). The bars represent mean ± standard error of the mean (SEM). 

 
Table6. Effects of different organic additives with different culture medium on number of roots per shoot 
and root length of Phalaenopsis after 12 weeks 
 

Medium Organic additives (g/L) No. of roots per shoot  Root length (cm) 

1/2xMS CW (10%) 2.50 ± 0.24  3.53c ± 0.18 

Potato (50) 3.05 ± 0.29  2.42d ± 0.03 

Banana (50) 3.15 ± 0.75  3.62c ± 0.14 

Peptone (1) 2.60 ± 0.29  3.24c ± 0.13 

VW CW (10%) 3.50 ± 0.45  4.78a ± 0.09 

Potato (50) 3.00 ± 0.08  2.55d ± 0.03 

Banana (50) 3.35 ± 0.46  4.14b ± 0.09 

Peptone (1) 1.95 ± 0.26  3.46c ± 0.13 

 

 



 

 
 

 
 
Figure 8.Effects of (A, B) 1/2xMS medium + CW, (C, D) 1/2xMS medium + potato, (E, F) VW 1/2xMS 
medium + banana, (G, H) 1/2xMS medium + peptone, and (I, K) VW medium + CW, (L, M) VW medium +  
potato, (N, O) VW medium + banana, (P, Q) VW medium + peptone on number of leaves per shoot, 
number of root per shoot and root length of Phalaenopsis after 6 weeks and 12 weeks. After 6 weeks (A, 
C, E, G, I, L, N, P) and after 12 weeks (B, D, F, H, K, M, O, Q).  Bar = 1 cm 

 
3.4 Effect of VW medium, 0.05 mg/L BAP with organic additives on shoot regeneration of 
Phalaenopsis 

 
3.4.1 Shoot growth 

 
In experiment 4; There was no significant difference in the number of leaves per shoot of the combination 

of VW medium, 0.05 mg/L BAP with different organic additives (Table 7 and Figure 9 A, B). Figure 9 (C, 

D, E, F) showed that the growth rate of the number of leaves per shoot of the combination of VW 

medium, 0.05 mg/L BAP with different organic additives at different periods differs significantly. It was 

established that after 12 weeks, the combination of VW medium + 0.05 mg/L BAP + CW + potato had the 

highest growth rate of leaves per shoot, increasing 6 times from 2 weeks to 12 weeks. This was in 

agreement with experiment 3, where 1/2xMS + potato (6.8 leaves per shoot) and VW + potato (8.9 leaves 

per shoot) had an effect on leaf growth (Table 5). Meanwhile, the combination of VW + 0.05 mg/L BAP + 

CW + banana + potato had the lowest growth rate of the number of leaves per shoot (Table 7) 

 



 

 
 

3.4.2 Root growth 

 
The results observed for the number and length of roots in reference to treatment with of the combination 

of VW + 0.05 mg/L BAP + organic additives are shown in Figure 10 (A, B) . The combination of different  

organic additives with  VW +  0.05 mg/L BAP caused significant differences in root length as well as 

number of roots per shoot.  The medium of VW + 0.05 mg/L BAP + CW (Table 8) showed significant 

highest in  both roots length (2.69 cm) and number  of roots per shoot (4.80 roots per shoot) while VW + 

0.05 mg/L BAP + CW + potato was reverse. This was in agreement with experiment 3 in this study, where 

CW supplementation had an effect on root growth 

 
Figure 11 shows the morphological characteristics of shoots, roots and leaves of Phalaenopsis  under 

effects of VW + 0.05 mg/L BAP + CW, VW + 0.05 mg/L BAP + CW + banana, VW + 0.05 mg/L BAP + CW 

+ potato, and VW + 0.05 mg/L BAP + CW + banana + potato. Figures 11B clearly show vigorous root 

growth after 12 weeks 

 
Table 7. Effects of the combination of VW medium, 0.05 mg/L BAP with different organic additives on 
number of leaves per shoot of Phalaenopsis over weeks 
 

Organic 
additives 

No. of leaves per shoot 

2 (weeks) 4 6 8 10 12 

CW 0.85 ± 0.40  1.50 ± 0.44  1.70 ± 0.51  2.50 ± 0.39 3.90 ± 0.70  5.40 ± 0.77 

CW+Banana 1.5 ± 0.19 2.1 ± 0.24 2.95 ±  0.26 3.5 ± 0.29 4.55 ± 0.13  5.55 ± 0.30 

CW +Potato 1.15 ± 0.26  2.10 ± 0.34 3.05 ± 0.71  3.75 ± 0.66  5.95 ± 0.97  7.65 ± 1.26 

CW-Ban+Pot 1.45 ± 0.22  1.95 ± 0.10  2.50 ± 0.17  3.00 ± 0.16 3.80 ± 0.34  4.70 ± 0.50 

 
Table 8. Effects of the combination of 1/2xMS medium, 0.05 mg/L BAP with different organic additives on 
number of roots per shoot and root length of Phalaenopsis after 12 weeks 
 

Organic additives No. of roots per shoot  Root length (cm) 

CW 4.80a ± 0.67  2.69a ± 0.09 

CW +Banana 2.90b ± 0.13  2.59a ± 0.10 

CW+Potato 2.65b ± 0.19  2.28ab ± 0.11 

CW+Banana+Potato 3.00b ± 0.24  2.14b ± 0.09 

 
 



 

 
 

 
Figure 9.(A, B) Effect of the combination of 1/2xMS medium + 0.05 mg/L BA with different organic 
additives on number of leaves per shoot after 6 weeks and 12 weeks. (C, D, E, F) Growth rate of number 
of leaves per shoot of the combination of 1⁄2xMS medium + 0.05 mg/L BA with different organic additives. 
Treatments with different letters (a, b, c…) in the same bar chart differ significantly (p < 0.05). The bars 
represent mean ± standard error of the mean (SEM). 

 

 
Figure 10.(A, B) Effects of the combination of 1⁄2xMS medium + 0.05 mg/L BA with different organic 
additives on number of roots per shoot and root length of Phalaenopsis after 12 weeks. Treatments with 
different letters (a, b, c…) in the same bar chart differ significantly (p < 0.05). The bars represent mean ± 
standard error of the mean (SEM). 



 

 
 

 

 
 
Figure 11.Effects of (A, B) VW + 0.05 mg/L BAP + CW, (C, D) VW + 0.05 mg/L BAP + CW + banana, (E, 
F) VW + 0.05 mg/L BAP + CW + potato, and (G, H) VW + 0.05 mg/L BAP + CW + banana + potato on 
number of leaves per shoot, number of roots per shoot and root length of Phalaenopsis after 6 weeks and 
12 weeks. After 6 weeks (A, C, E, G) and after 12 weeks (B, D, F H). Bar = 1 cm. 

 
4. DISCUSSION 
 
The influence of varied medium strengths on plant organogenesis in vitro could be significant. The 

nutrients in media required for effectiveness of culture may fluctuate depending on plant species and 

genotype [14]. Tetsumura et al. [15] also discovered that decreasing the strength of MS medium leading 

increasing in vitro shoot and root production in highbush blueberry (Vaccinium corymbosum and V. 

virgatum) and reduction of MS medium strength increased the callus, shoot and root formation in 

Vaccinium corymbosum. 



 

 
 

 
In several orchid tissue cultures, such as Dendrobium [16], Cymbidium pendulum [17], and Cypripedium 

macranthos [18], an organic additive, one of a crucial medium's elements, has been employed to 

encourage growth, development, and enhance shoot regeneration. The addition of CW to the VW 

medium, together with potato and banana homogenate, had a significant impact on shoot regeneration 

and plantlet development. Organic growth additives can promote the production and multiplication of B. 

Dhaninivatii shoots [19]. Minea et al. (2004) [20] studied the impact of 10% banana homogenate (BH) on 

the size of Spathoglottis kimballianai leaves. Gnasekaran [21] investigated the effects of organic potato, 

papaya, and tomato extracts of varying compositions on orchid PLBs of V. Kasem's Delight species in in 

vitro orchid propagation. Coconut water (CW) content compounds having action same as cytokinin and 

auxin that affect plant growth and development. Auxin plays a role in the transmission of environmental 

cues like light and gravity as well as the control of the branching mechanisms in roots and shoots [22]. 

Also, due to its growth-regulating qualities and cytokinin activity, which encourages cell division and 

promotes rapid growth, CW has been employed in tissue culture techniques [23]. Peptone has been used 

as a component to accelerate the growth of plant tissue in vitro in large plants like Persea americana's 

shoot and root regeneration (Nhut et al. 2008) [24]. Peptone is also reported to have aided Phalaenopsis 

hybrid seed germination in vitro and the development of protocorm-like bodies [25]. Moreover, it promoted 

Calopogon tuberosus seed germination and improved protocorm growth [26]. 

 
This finding is consistent with previous studies on the growth and development of in vitro shoots of 

Bulbophyllum dhaninivatii Seidenf [19]. Kongbangkerd et al [19] examined B. dhaninivatii shoots 

cultivated in vitro for 12 weeks on semi solid VW medium, which was supplemented with different 

concentrations of a mixture of coconut water, potato extract (PE), and banana homogenate (BH). They 

stated that adding organic supplements to the medium resulted in higher in vitro shoot development and 

morphological improvement over those cultures. The culture media with the highest concentration of CW 

(150 ml/L) and potato extract (50 g/L) produced the greatest number of shoot regeneration. This also 

indicates that the number of leaves per shoot is the greatest. 

 
Shoot initiation and proliferation are accelerated when organic additives are added to culture media, 

either singly or in combination. For in vitro cultures to succeed, different kinds and amounts of organic 

nutrients must be used, depending on the species and genotype [28]. A number of research were done to 

determine how organic additions affected shoot growth, regeneration, and rhizogenesis, which in turn 

produced healthy plantlets. [27, 17, 28].  

 

5. CONCLUSION 

 
The task of determining the effect of culture medium, growth regulators, and organic additives on shoot 

regeneration from shoot derived from hybrid-seeds of Phalaenopsis is the right way to apply to hybrid-

seeds of Phalaenopsis, promoting the development of rare Phalaenopsis in Vietnam. This is necessary to 



 

 
 

proactively source high-quality, disease-free seedlings for product development for both domestic 

consumption and export. 

 
In Experiment 1, after 12 weeks, the number of leaves per shoot on 1/2xMS medium increased from 3.45 

to 4.50; and root growth performed better in 1/2xMS medium (4.06 cm). In experiment 2, 1/2xMS medium 

+ 0.05 mg/L BAP showed the highest number of roots per shoot (4.80 roots per shoot). 1⁄2xMS medium 

and VW medium without BAP showed the longest roots length (4.06 cm and 4.18 cm, respectively). In 

experiment 3, VW medium + potato showed the highest number of leaves per shoot (8.95 leaves per 

shoot) and VW medium + coconut water (CW) showed the longest roots length (4.78 ± 0.09 cm). in 

experiment 4, root growth performed better in medium enriched with CW (4.80 roots per shoot and root 

length 2.69 cm).  
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Aim: The Phalaenopsis Orchid, also known as the Moth Orchid, is a magnificent multicolored big orchid 

that has become a popular indoor plant and is easily recognized nowadays. The study of identifying the 

effects of culture medium, growth regulators, and organic additives on shoot growth from regenerated-

embryos of Phalaenopsis is requirement in the first three months.  

Methodology: Shoots from hybrid-seeds of Phlaenopsis germination after 2 months used as 

materials.Experiments were designs with the effects of nutrition mediums (MS and VW), BAP, organic 

additives on shoot growth (via number of leaves) and root growth (via root number and root length) 

Results: In summary, in Experiment 1, most parameters recorded to evaluate Phalaenopsis root growth 

performed better in 1/2xMS medium. In experiment 2, 1/2xMS + 0.05 mg/L BAP showed the highest 

number of roots per shoot  and 1/2xMS medium and VW medium without BAP showed the longest roots 

length. In experiment 3, VW + potato showed the highest number of leaves per shoot and VW + CW 

showed the longest roots length. In experiment 4, most metrics showed that Phalaenopsis shoot and root 

growth were better in VW + CW.   

Conclusion:  Both 1/2xMS and VW medium are necessary for shoot from hybrid-seeds growth in the first 

6-weeks and VW medium is favored for development of shoot and root after 6-weeks 

 

pada tujuan dituliskan melihat pengaruh dan mengidentifikasi perlakuan media 
seperti , zpt etc, setelah saya baca dan saya cermati baik di pembahasan dan 
kesimpulan hanya pengaruh  faktor perperlakuan terhadap pertumbuhan tunas 
embrio anggrek yang dibahas, oleh karena itu dihapuskan saja kata indentifying 
yg terdapat pada tujuan. 



 

 
 

AIM: 

in the aim it is written to look at the effect and identify medium culture 

treatment, after I read and scrutinize both the title, discussion and 

conclusion, only the effect of treatment factors on the growth of orchid 

embryo shoots is discussed, therefore the word identifying which is in the aim 

is deleted. 

2. pada tujuan dituliskan kata identpying dihapus saja karena yang diteliti 

adalah pengaruh dari kultur medium dan zpt dg tambahan organik 
 

Abstract 

AIM: 2.In the aim, the word identifying is simply deleted because what is being studied is the 

Effect of culture medium, because it does not identify the culture medium. 

Methodology. 

Result 

Conclusion 

 

Title 

The title explains the content, the language is clear, the relevant keywords 

are simple and concise 

pembahasan hasil penelitian sesuai dg parameter pada pelitian secara 

berurutan, sehingga tergambar secara jelas perlakuan yg diberikan 

discussion of research results according to the parameters in the research 

sequentially, so that the treatment given is clear 
 

 
Effect of culture medium, growth regulators, and organic additives on shoot 
regeneration from hybrid-seeds of Phalaenopsis 

“Pengaruh media kultur, zat pengatur tumbuh, dan bahan tambahan organik 

terhadap regenerasi tunas benih hibrida Phalaenopsis” 

Tujuan: Anggrek Phalaenopsis, juga dikenal sebagai Anggrek Ngengat, adalah 

anggrek besar beraneka warna yang megah yang telah menjadi tanaman dalam 

ruangan yang populer dan mudah dikenali saat ini.Studi untuk melihat pengaruh 

dan mengidentifikasi pengaruh media kultur, zat pengatur tumbuh, dan bahan 

tambahan organik terhadap pertumbuhan tunas dari embrio Phalaenopsis yang 

diregenerasi merupakan kebutuhan dalam tiga bulan pertama.  

Metodologi: Tunas dari benih hibrida Phlaenopsis yang berkecambah setelah 2 

bulan digunakan sebagai bahan. 



 

 
 

Eksperimen dirancang dengan pengaruh media nutrisi (MS dan VW), BAP, bahan 

tambahan organik terhadap pertumbuhan tunas (melalui jumlah daun) dan 

pertumbuhan akar (melalui jumlah akar dan panjang akar)  

Hasil: Singkatnya, dalam Eksperimen 1, sebagian besar parameter yang dicatat 

untuk mengevaluasi pertumbuhan akar Phalaenopsis memiliki kinerja lebih baik 

pada media 1/2xMS.Pada percobaan 2, media 1/2xMS + 0,05 mg/L BAP menunjukkan 

jumlah akar per tunas tertinggi dan media 1/2xMS dan media VW tanpa BAP 

menunjukkan panjang akar terpanjang.Pada percobaan 3, VW + kentang menunjukkan 

jumlah daun per tunas tertinggi dan VW + CW menunjukkan panjang akar 

terpanjang.Dalam percobaan 4, sebagian besar metrik menunjukkan bahwa 

pertumbuhan tunas dan akar Phalaenopsis lebih baik di VW + CW. 

Kesimpulan: Media 1/2xMS dan VW diperlukan untuk pertumbuhan tunas benih 

hibrida dalam 6 minggu pertama dan media VW disukai untuk perkembangan tunas 

dan akar setelah 6 minggu 

Anstract 

 

5. CONCLUSION 

 
The task of determining the effect of culture medium, growth regulators, and organic additives on shoot 

regeneration from shoot derived from hybrid-seeds of Phalaenopsis is the right way to apply to hybrid-

seeds of Phalaenopsis, promoting the development of rare Phalaenopsis in Vietnam. This is necessary to 

proactively source high-quality, disease-free seedlings for product development for both domestic 

consumption and export. 

 
In Experiment 1, after 12 weeks, the number of leaves per shoot on 1/2xMS medium increased from 3.45 

to 4.50; and root growth performed better in 1/2xMS medium (4.06 cm). In experiment 2, 1/2xMS medium 

+ 0.05 mg/L BAP showed the highest number of roots per shoot (4.80 roots per shoot). 1⁄2xMS medium 

and VW medium without BAP showed the longest roots length (4.06 cm and 4.18 cm, respectively). In 

experiment 3, VW medium + potato showed the highest number of leaves per shoot (8.95 leaves per 

shoot) and VW medium + coconut water (CW) showed the longest roots length (4.78 ± 0.09 cm). in 

experiment 4, root growth performed better in medium enriched with CW (4.80 roots per shoot and root 

length 2.69 cm).  



 

 
 

Tugas menentukan pengaruh media budidaya, zat pengatur tumbuh, dan bahan 

tambahan organik terhadap regenerasi tunas dari tunas yang berasal dari benih 

hibrida Phalaenopsis adalah cara yang tepat untuk diterapkan pada benih 

hibrida Phalaenopsis, sehingga mendorong perkembangan Phalaenopsis langka di 

Vietnam.Hal ini diperlukan untuk secara proaktif mendapatkan bibit berkualitas 

tinggi dan bebas penyakit untuk pengembangan produk baik untuk konsumsi dalam 

negeri maupun ekspor. Pada Percobaan 1, setelah 12 minggu, jumlah daun per 

tunas pada media 1/2xMS meningkat dari 3,45 menjadi 4,50;dan pertumbuhan akar 

lebih baik pada media 1/2xMS (4,06 cm).Pada percobaan 2, media 1/2xMS + 0,05 

mg/L BAP menunjukkan jumlah akar per pucuk tertinggi (4,80 akar per 

pucuk).Media 1⁄2xMS dan media VW tanpa BAP menunjukkan panjang akar terpanjang 

(masing-masing 4,06 cm dan 4,18 cm).Pada percobaan 3, media VW + kentang 

menunjukkan jumlah daun per pucuk tertinggi (8,95 helai daun per pucuk) dan 

media VW + air kelapa (CW) menunjukkan panjang akar terpanjang (4,78 ± 0,09 

cm).pada percobaan 4, pertumbuhan akar tumbuh lebih baik pada media yang 

diperkaya dengan CW (4,80 akar per pucuk dan panjang akar 2,69 cm). 

 

Soal pertama: 

1. Tentu saja karena penelitian ini berhubungan dgn perkembangan anggrek dan 

penambahan bahan organik.Of course, because this research is related to the 

development of orchids and the addition of organic materials 

 


