
Addition of Coconut Water and Banana Extract on MS 

Media to Stimulate PLB (Protocorm Like Bodies) 

Regeneration of Dendrobiumgatton sunray 

R. Herawati1*, D. W. Ganefianti1, A. Romeida1, Marlin1, Rustikawati1, Habibi2 
1Agroecotechnology at Crop Production Dept, Fac. of Agriculture, Univ. of Bengkulu, Bengkulu 38122, Indonesia 
2Student of Agroecotechnology Study Programme, Fac. of Agriculture, Univ. of Bengkulu, Bengkulu 38122, Indonesia 
*Corresponding author. Email: reny.herawati@unib.ac.id 

ABSTRACT 
Organic material is widely used for propagation of orchids, namely coconut water, extracts of tomatoes, 

bananas, bean sprouts and potatoes which can be added to certain media as a provider of nutrients, amino acid 

minerals, and growth regulators. This study aims to determine the effect of the concentration of organic 

matter in coconut water and banana extract on MS media on the regeneration of PLB (protocorn like bodies) 

Dendrobiumgatton sunray. The study was conducted at the Biotechnology Laboratory, Faculty of Agriculture, 

Bengkulu University, from September to December 2019. This study used a Complete Randomized Block 

Design (RCBD) with two factors. The first factor was the concentration of coconut water with 3 levels 

namely: A0 = 0 (Control), A1 = 75 ml.L-1, A2 = 150 ml.L-1, and the second factor was the concentration of 

banana extract with 5 levels namely: B0 = 0 (Control), B1 = 75 g.L-1, B2 = 150 g.L-1. The results showed that 

coconut water did not affect all variables, however the banana extract had a significant effect on all variables 

except for the number of shoots. There was an interaction between the two treatments, namely the variable 

plantlet weight. Orthogonal polynomial analysis showed that there was an interaction between the two 

treatments, where coconut water and banana extract had a good response on the plantlet growth when given 

together as much as 75 ml.L-1 (A1) and 75 g.L-1 (B1). The concentration of both treatment was lower than it 

was given individually. 
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1. INTRODUCTION 

Dendrobium is a type of orchid that is favoured by 

orchid enthusiasts because it has a variety of forms, 

shapes, and even sizes, it is even easy to maintain and 

cultivate, and the price is relatively affordable. In addition, 

Dendrobium also has other features such as the freshness 

of long-lasting flowers, flexible flower stalks [1] so that it 

is widely used as an ornamental plant in the form of cut 

flowers that can decorate spaces with good quality [2]. 

According to Suryana [3] orchids had entered the 

international market for export to destination countries, 

including Japan, the Netherlands, Korea and Singapore. 

The Indonesian Statistics Agency [4] notes that the value 

of orchid production in Indonesia from 2016 to 2017 had 

increased between 19,978,078 stalks to 20,045,577 stalks 

with an average export value of 120,560 US dollars. 

Financially the orchid farming gives a profit, where in one 

growing season it provides a profitability (ROI) of 70% of 

the funds invested. Value added along the marketing chain 

show a reasonable profit for the business (farmers and 

traders) as well, so that this commodity business has good 

prospects [5].   

In general, orchids are only able to reproduce in 

nature at less than 1%, this is because orchid seeds are 

very small and do not have an endosperm so that orchids 

are symbiotic with mycorrhizae in nature. The role of 

mycorrhizae as a supplier of carbon sources for orchid 

seed germination in general has been replaced by tissue 

culture media. Optimization of tissue culture techniques 

continues to be carried out in an effort to accelerate the 

propagation of orchids, this technique only requires a 

small part of the plant to obtain the same plantlets as the 

parent [6]. 

The orchid seeds will grow into protocorms in the 

germination medium. Protocorm can form a secondary 

protocorm (protocorm like body/PLB). In vitro 

regeneration of PLB Dendrobium for shoot multiplication 

is generally carried out on media enriched with growth 

regulators and vitamins. One of the keys to success is the 

use of media types and growth regulators at the right 

concentration. The composition of the media used greatly 

determines the growth rate of protocorms and plantlets and 

is useful for increasing the quality and quantity of 

seedlings [7]. The composition of the media needed in 

tissue culture must contain nutrients that are useful for 

plants, namely consisting of carbohydrates, sugars and 

vitamins. Tissue culture media usually uses artificial 
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media compositions, namely Murashige and Skoog and 

Knudson C media, either half or full concentration. The 

composition of the media is a determining factor in the 

success of in vitro orchid culture. Growth and reproduction 

rates of many species of orchids enhanced by adding some 

organic supplements such as coconut water (CW) or potato 

extract to culture medium [8-9]. Growth regulators are 

usually added to the medium to promote growth of 

explants. The growth regulators commonly used are auxins 

and cytokinins. The composition of the media can also be 

obtained from organic materials which already have 

natural nutrients and hormones in the form of auxins and 

cytokinins known as phytohormones. Complex organic 

materials can be used as additives that can encourage the 

development and growth of propagation explants in tissue 

culture [10-9]. The addition of organic materials such as 

extracts bananas, potato pulp and vegetable substances 

others have content high carbohydrate can increase growth 

and differentiation of cells in plants [11]. 

Organic materials that are widely used for orchid 

propagation are coconut water, tomato extracts, bananas, 

bean sprouts and potatoes which can be added with certain 

media as a provider of nutrients, amino acids, and growth 

regulators for orchid growth. Coconut water has been 

widely used as an additive in tissue culture media. The 

content of coconut water is in the form of active 

ingredients that are useful for the growth of plantlets 

which are rich in vitamins, sugars, amino acids and 

phytohormones [12-14]. Nurfadilah et al. [15] research 

showed that the combination of Ambon banana and BAP 

on concentration 10-6M BAP and 2.5% banana extract 

Ambon produces the best growth on time of emergence of 

shoots, number of shoots and number of leaves. This 

research was conducted to modify the MS media with 

added coconut water and banana extract to stimulate the 

regeneration of PLB Dendrobiumgatton sunray.   

 

2. MATERIAL AND METHODS 
 

The research was conducted at the Laboratory of 

Agricultural Cultivation, Division of Tissue Culture and 

Biotechnology, Faculty of Agriculture, Bengkulu 

University. This research was conducted from September 

to December 2019. The materials used were PLB which 

had formed 2-3 mm buds as plantlets, banana extract, 

coconut water, Murashige & Skoog (MS) media, sugar, 

70% alcohol, alcohol. 96%, and aquadest. 

The design method used was a factorial completely 

randomized design (CRD) with 2 factors, namely: the first 

factor was coconut water with 3 levels, namely: A0 = 0 

(Control), A1 = 75 ml.L-1, A2 = 150 ml.L-1. The second 

factor was banana extract with 3 levels, namely: B0 = 0 

(Control), B1 = 75 g.L-1, B2 = 150 g.L-1. Each treatment 

combination was repeated 5 times. One experimental unit 

consisted of one culture bottle planted with 3 PLBs. 

A total of ½ MS medium was added to treatment, 

added sugar as much as 30 g.L-1, gelatin as much as 7 g.L-

1, then the media pH was measured 5.8. The media was 

cooked until the gelatin was dissolved and well blended, 

then immediately poured into a sterile bottle with a volume 

of 20 ml bottle-1, then the media was sterilized by 

autoclave at a temperature of 121 ° C, 15 psi pressure for 

15 minutes. The explants used in the study were not 

uniformed into other media and were directly planted in 

the experimental media. The explants were removed from 

the bottle and selected for uniform growth. The selected 

explants consisted of 2 explants per bottle which were 

sterile, then the bottles were covered with plastic and tied 

with a rubber band and given a tight wrap. The culture 

bottles were maintained in the culture room at a 

temperature of 19-20 ° C with ± 1,000 lux irradiation for 

12-16 hours / day. 

Observations were made one week after planting 

(WAF) to 15 weeks (WAF). Every day the plants were 

checked for contaminants and browning, while the last 

week observations were made on the variables of the 

number of leaves, number of roots, length of leaves, length 

of shoots, number of shoots, and weight of plantlets. 

Data were analyzed using analysis of variance at 

the 5% level, and further tests with LSD at the 5% level. 

The orthogonal polynomial test was used to determine the 

treatment and interaction patterns [16]. 

 

3.  RESULTS AND DISCUSSION 
 

Variance analysis showed that coconut water had 

no effect on all observed variables, however banana 

extract had a significant effect on all observed variables 

except for the number of shoots (Table 1). There was an 

interaction between the two treatments, namely the plantlet 

weight. The orthogonal polynomial analysis showed that 

the pattern of coconut water on the leaf length was very 

significant in a quadratic curve, while the banana extract 

pattern was very significant quadratic on the variable shoot 

length, leaf length, root length, number of leaves, number 

of roots, and plantlet weight, except that the number of 

shoots tended to be linear. (Table 1). Even though there 

was only an interaction on plantlet weight, the interaction 

pattern between the addition of coconut water and banana 

extract tended to be quadratic in the variables of shoot 

length, number of leaves, number of shoots, number of 

leaves, and plantlet weight (Table 1). 

 

3.1. The effect of coconut water to MS media on 

the regeneration of PLB (Protocorm Like 

Bodies) Dendrobium sp. 

The effect of coconut water on PLB (Protocorm 

Like Bodies) regeneration was not significantly different 

in all observed variables. However, the pattern of coconut 

water tends to be quadratic in leaf length (Figure 1) with 

the regression equation Y = -0.005X2 + 0.008X + 3.667 

and the value of R2 = 1. The addition of coconut water up 

to 150 ml to the media had not shown a significant effect, 

because the curve tends to increase and has not shown an 

optimal point, however, it was estimated that the optimal 

point was achieved in the addition of 150-200 ml/l coconut 

water.
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Table 1Analysis of variance and orthogonal polynomials on the addition of coconut water and banana extract to MS 

media to stimulate the regeneration of PLB (Protocorm Like Bodies) Dendrobiumgatton sunray 

Source of variance 

F value 

Shoot 

length 

Leaf 

length 

Root 

length 

Number 

of shoot 

Number 

of leaf 

Number 

of root 

Weight 

plantlet 

Coconut water 0.07 0.48 0.22 0.11 0.27 0.17 0.14 

Banana extract 1.56* 1.41* 0.94* 0.39 0.94* 1.71* 1.48* 

C. water x B. extact 0.59 0.63 0.19 0.48 0.46 0.08 1.10* 

C. water linier 0.07 0.46 0.09 0.10 0.10 0.16 0.29 

C. water kuadratic 0.06 0.50* 0.34 0.12 0.44 0.19 0.01 

B. extract linier 1.49* 0.15 0.12 0.76* 1.06* 0.09 0.26 

B. extract kuadratic 1.63* 2.67* 1.77* 0.01 0.82* 3.33* 2.69* 

C. water linier x B. extract linier 0.93* 0.59* 0.07 0.13 0.03 0.14 1.40* 

C. water linier x B. extract kuadratic 0.03 0.56* 0.53* 0.14 0.01 0.04 1.43* 

C. water kuadratic x B. extract linier 1.33* 0.98* 0.02 1.06* 1.39* 0.06 1.43* 

Note:*significant different at F test 5%  
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Similar research by Pranata et al. [17] showed 

that the addition of 22.5% coconut water gave the best 

shoot length, then added with the addition of 15% coconut 

water. In addition, refers to Erfa et al. [18] in their research 

reported that the addition of coconut water up to 150 ml in 

the Phalaenopsis orchid growing medium resulted in better 

seedling height growth. Kristina et al. [19] stated that 

coconut water contains IAA (auxin) and cytokinins which 

were very good for stimulating plant growth and shoot 

growth. Coconut water has been used in tissue culture 

methods because of its growth regulating properties and 

cytokinin activity that supports cell division and promoting 

rapid growth [20]. The higher coconut water 

concentrations promoted better growth and shoot 

propagation in some orchid species, and the coconut water 

effect depending on the species and the explants [8-9]. 

 

3.2. The effect of banana extract on MS media 

on the regeneration of PLB 

Dendrobiumgatton sunray 
 

The effect of banana extract on PLB regeneration 

is presented in Table 2. The results showed that although it 

was significantly different in the F test, the average 

between treatments did not show a significant difference. 

The addition of banana extract 75 g L-1 had the highest 

root length with an average of 3.2 mm, the number of 

leaves was 6.74, and the number of roots was 2.27 (Table 

2). Giving banana extract to the media because it was a 

source of carbohydrates and contains several minerals and 

various vitamins such as vitamin C and especially 

thiamine. Refer to Kasutjianingati and Irawan's [21] 

research showed that Ambon banana extract has a good 

effect on the root length of Dendrobium.   

The orthogonal polynomial analysis showed that 

the banana extract response was very significant with a 

quadratic pattern on the variable shoot length, leaf length, 

root length, number of leaves, number of roots, and 

plantlet weight (Table 1), except that the number of shoots 

tended to be linear (Figure 2). This indicated that the 

optimum point has not been reached for the variable 

number of shoots.  

The addition of  banana extract forms a quadratic 

pattern on the number of leaves with the equation Y = -

0.0003X2 + 0.035 + 6.04 (R2 = 1), and reaches an 

optimum point in the addition of 50-100 mg of banana 

extract (Figure 3). The same pattern was also found in root 

length (Figure 6), number of roots (Figure 7), and plantlet 

weight (Figure 8). Different patterns were found in shoot 

length (Figure 4) and leaf length (Figure 5), where it 

reached the lowest point at the addition of 50-100 g of 

banana extract. Refer to Hendaryono [22] in his study on 

banana extract 300 g/l resulted in a lower number of 

leaves.  

The highest average shoot length, leaf length, and 

plantlet weight without banana extract  treatment (B0) 
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were 9.53, 5.73, and 0.61 respectively, while in treatment 

(B1) the root length, number of leaves and number of 

roots, respectively amounting to 3.20, 6.74, and 2.27 

(Table 2).Banana extract apart functions as a coenzyme for 

several reactions in metabolism and also plays a role in the 

metabolism of energy derived from carbohydrates. Giving 

Ambon banana fruit extract in the sub-culture plantlet can 

stimulated the growth of Dendrobium. Banana fruit also 

contains natural hormones auxins and gibberellins which 

can stimulate growth plantlets [21;23] 

 

 

3.3. The interaction effect of coconut water and 

banana extract on MS media on the 

regeneration of PLB Dendrobiumgatton 

sunray 
 

Based on orthogonal polynomial analysis, it 

showed that although there was only an interaction on 

plantlet weight, the interaction pattern between coconut 

water and banana extract tends to be quadratic in the 

variables shoot length, number of leaves, number of 

shoots, number of leaves, and plantlet weight (Table 1). 

The interaction effect between coconut water at various 

levels of banana extract was found in the variables of leaf 

length, root length, and plantlet weight (Figure 9-11). The 

effect of the interaction between coconut water at various 

levels of banana extract was found in the variables of leaf 

length, root length, and plantlet weight. Meanwhile, the 

effect of the interaction between banana extracts at various 

levels of coconut water was found in the variable shoot 

length, number of shoots, leaf length, number of leaves, 

and plantlet weight (Figure 12-16). Coconut water 

treatment gives a good response when given together with 

banana extract as much as 75 mg (B1) on the variable leaf 

length (Figure 9), root length (Figure 10), and plantlet 

weight (Figure 11), where coconut water reaches its 

optimum. at concentrations between 50-100 ml.L-1.  

 

Table 2 Effect of banana extract on the Shoot length, Leaf length, Root length, Number of leaf, 

Number of root, and Weight plantlet 

Treatment 

Means of treatment 

Shoot length 
Leaf 

length 

Root 

length 

Number of 

leaf 

Number of 

root 

Weight 

plantlet 

B0 9.53a 5.73a 1.13a 6.04a 1.40a 0.61a 

B1 7.27a 3.27a 3.20b 6.74a 2.27a 0.57a 

B2 7.93a 3.13a 0.40a 3.66b 0.73a 0.39a 

Note: LSD 5% 
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Otherwise, the banana extract treatment gave a good 

response at a coconut water concentration of 75 ml.L-1(A1) 

to the variable shoot length (Figure 12), number of shoots 

(Figure 13), leaf length (Figure 14), number of leaves 

(Figure 15), and plantlet weight (Figure 16), where banana 

extract reaches the optimum between 50-100 g. It was due 

to the presence of nutrients and growth regulators in 

coconut water as well as mineral content in bananas, 

causing interactions to spur plantlet growth, so that the 

concentration of both treatment was lower than given 

individually.  

According to Suhartanto. et al. [24] that bananas 

are often used as a source of organic matter in tissue 

culture media, because 100 grams of banana flesh contain 

protein (1%), fat (0.3%), carbohydrates (27%), energy 

(116 -128 kcal), minerals (Ca 15 mg, K 380 mg, Fe 0.5 

mg, Na 1.2 mg, and Vitamins (Vit. A 0.3 mg, Vit. B1 0.1 

mg, B2 0.1 mg, B6 0.7 mg, Vit. C. Addition of BAP 2 

mg.L-1l, coconut water 150 ml.L-1 and 50 g.L-1 Ambon 

banana extract had the same effect on increase in the 

number of shoots, an average of 2 shoots of Phalaenopsis 

amabilis [21].  The highest number of shoots was 

produced in media supplemented with 50 ml.L-1 coconut 

water and 50 g.L-1 potato extract, while media 

supplemented with 150 ml.L-1 coconut water and 50 potato 

extracts increased the number of leaves and the number of 

roots [9]. 

 

4. CONCLUSION 

Coconut water did not affect all observed 

variables, however the banana extract treatment had a 

significant effect on all observed variables except for the 

number of shoots. There was an interaction between the 

two treatments, where coconut water and banana extract 

had a good response on the plantlet growth when given 

together as much as 75 ml.L-1(A1) and 75 g.L-1(B1). The 

concentration of both treatment was lower than it was 

given individually based on the results of previous studies. 
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