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Abstract 

The research aimed to study the influence of the application of NAA concentration, the addition of 

organic materials and a combination of both on media Knudson C towards the growth of orchid 

plantlet (♀) Dendrobium liniale >< (♂) Dendrobium biggibum. The purpose of using media Knudson 

C in culture in vitro is to optimize the growth of orchid plantlet Dendrobium liniale and Dendrobium 

biggibum.  The experiments were carried out in the Laboratory of Plant Physiology and 

Biotechnology Faculty of Agriculture, Sebelas Maret University Surakarta. The 

research used Complete Randomized Design (CRD) with 2 treatment factors, factor I was 

the concentration of NAA (0 ppm, 1 ppm, 3 ppm and 5 ppm); and factor II was the organic 

materials (coconut water, banana, potatoes and sweet potatoes).  In total there were 20 treatment 

combinations . Each combination was repeated four times. The results showed that the combination of 

sweet potato and NAA 5 ppm produced the following characteristics: the fastest root growth, most root 

length, and the largest number of leaves; while the combination of banana extracts and NAA 5 ppm 

produced a number of roots, the shoots appear most rapidly, and the highest number of shoots 
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Introduction 

Orchids are very common ornamental plants  

in the world. Current motives for planting orchids 

instead of just being just a hobby, it became an 

international business which shares the 8% of the 

world's floriculture and trade; hence, it has the 

potential to change the economic landscape of a 

country (1). However, currently the sustainability 

of Orchid diversity  is threatened. In an effort to 

overcome the risk of extinction of the orchids, in 

vitro techniques have been frequently used (2). In 

vitro conservation is an effort to produce a large 

number of plants for reintroduction into the wild 

(3). According to (4), the quality improvement 

effort of orchids can be done through genetic 

improvement programs such as crossbreeding; 

whereas for the population expansion can be 

done through in vitro culture. In vitro culture 

techniques provide a practical system for cloning, 

rapid mass multiplication of rare, endangered, 

horticultural, and therapeutically important 

genotypes (5).  New type of crossbred orchid 

have great natural diversity, which gives the 

opportunity to choose the best derivative and then 

propagated in bulk  (6) . 

The successful use of the tissue culture 

method is very dependent on the media type. 

While the problems of in vitro culture at this time 

is for instance, the need of chemicals which cost 

is not cheap; it is hence, important to look for 

http://dx.doi.org/10.20961/jbb.v1i2.60092
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alternate media which are affordable with high 

quality as planting materials. One source of 

natural coconut water is PGR. According to (7) 

coconut water has been identified to contain 

many organic compounds and hormones that can 

stimulate and enhance the growth of orchid seeds 

in vitro. In this study, coconut water was also 

used to accelerate the emergence of roots and 

stimulate leaf formation in orchid plantlets from a 

cross of Dendrobium lineare and Dendrobium 

biggibum in vitro. The utilization of coconut 

water and other organic materials in this study 

was expected to accelerate the appearance of 

roots. Organic materials such as coconut water 

and potatoes provide the best results at high 

accretion plantlets; and coconut water stimulates 

the formation of leaves on orchid plantlet growth 

in vitro.  Bananas also contain growth hormones  

such as auxin and expected to increase the 

growth of plants. Potatoes  contain elements 

which required by explants in tissue culture. 

These elements are calcium, phosphorus, iron, 

vitamin B1, vitamin B2, vitamin C and niacin. 

On the other hand, the sweet potatoes are a 

source of carbohydrates, protein and contains 

vitamin A, vitamin C and other nutrient elements. 

Hence, these materials can be used as an 

alternative medium in tissue culture through 

modifications of the  culture media. 

The use of PGR also had an effect in  

repairing the quality and quantity of orchids. This 

is in accordance with (8) which stated that to 

produce plants with good results both 

quantitatively and qualitatively, it is necessary to 

add growth regulators and organic additive 

compounds to the culture media. In tissue culture 

there are two classes of substances as very 

important  growth regulator i.e., auxin and 

cytokinin. According to (9), individual treatment 

of cytokinin, auxins and natural supplements is 

the most important factor to promote and enhance 

plant development of shoot regeneration or 

protocorms like body (PLBs). NAA 

(Naphthalene Acetic Acid) which is a type of 

synthetic auxin, used to increase the ratio of the 

growth of plant roots in culture in vitro. This will 

encourage the formation of new roots at a certain 

concentration lapse (10). This research aims to 

obtain the optimum organic material composition 

for the growth of plantlet orchids as the results of 

crosses between D. liniale and D. biggibum, 

obtain the correct concentration of NAA on the 

crossbredorchid plantlet growth and get the most 

appropriate combination of organic matter 

composition and concentration of NAA for the 

growth of these orchid plantlets. The novelty 

obtained in this study compared to previous 

research is the use of Knudson C media to 

stimulate the growth of plantlet orchid of 

Dendrobium lineare and Dendrobium biggibum 

grown by culture in vitro with the application of 

NAA concentration and the addition of organic 

materials which includes coconut water, banana, 

potatoes, and sweet potatoes and a combination 

of both on media Knudson C towards growth 

plantlet orchid. 

 

Material and Methods 

 The material used were the Orchid explant as 

results of crosses between (♀) Dendrobium 

liniale > < (♂) Dendrobium biggibum (with the 

number of leaves 2-4 strands and plant height 

between 2-5 cm), Knudson C media, extract 

banana 150 g/l, potato extract 200 g/l, extracts of 

sweet potato 150 g/l of coconut water and 250 

ml/l, aquades, soap, alcohol, and NAA (1 ppm, 

3 ppm and 5ppm).  

This study used a Complete Randomized 

Design (CRD) with 2 treatment factors, factor I 

was the concentration of NAA consisted of 0 

ppm, 1 ppm, 3 ppm and 5 ppm. Factor II was an 

organic material, consisted of coconut 

water, banana extracts, potatoes and sweet 

potatoes. In total there were 20 combinations 

of treatments, each  treatment combination was 

repeated four times. of the research steps 

were consisted of tools sterilization, making the 

stock solution, the creation of media, 

explant, planting and maintenance.  The data 

obtained were analyzed using ANOVA, if there 

was a significant difference continued with 

Duncan Multiple Range Test level of 5% and 

regression test. 

 

Results and Discussion  
Tissue culture is the technique of plant 

propagation in sterile conditions or a controlled 

environment, which is often to produce clones. 

Tissue or cell parts of plants can be grown under 

conducive environment for the growth and 

multiplication. Cells, protoplasts, leaves and 

roots of plants can be used to produce new plants 

through tissue culture which was grown in a 

culture medium with a supply of nutrients and 

plant hormones needed (11). 

Research on the culture of orchids was done 

by modification of Knudson C media by the 

addition of organic materials 

into media namely coconut water, extracts of 

banana, extract of potato and sweet 

potato extracts with different concentration levels 

of PGR. Planting material used was the result 

of  crossbreeding between Dendrobium liniale 

>< Dendrobium biggibum. Treatment effects on 

the research  variable wereshown in Table 1.
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Table 1 The ANOVA results on the effects of the treatments on the growth of crossbred orchids  

Research Variables NAA Organic Material Interactions 

When appear root ns ns ns 

Number of roots * ** * 

Root length ns ** * 

When appear shoot ns ns ns 

Number of shoots * * * 

Plant height * ** * 

Number of leaves ns * * 

Description: ns= no significant effect, (*)= significant effect  (P<0.05), (**)= highly significant effect 

(P<0.01) 

Rooting time 

The results of the analysis of variance showed 

that experimental treatments had no significant 

effect on the emergence of real roots. NAA 

treatment 5 ppm gave the appearance of the 

fastest roots emergence of 21.24 DAP. This is in 

accordance with the statement of(10) that the 

addition of NAA in 

the black Orchid (Coelogyne pandurata Lindl.) w

ith a concentration of 5 ppm, gave the best 

rooting time. Each 

plant has different capabilities in 

absorbing PGR to stimulate its growth.  

Figure 2 shows that the fastest treatment was 

observed on the addition of extracts of sweet 

potato (23.78 DAP). According to (12), sweet 

potatoes contain a variety of micro-nutrients such 

as vitamin C, substantial thiamin (vitamin B1), 

riboflavin (vitamin B2), folic acid and vitamin E. 

It also contains some elements and essential 

minerals such as iron, zinc, calcium, potassium, 

sodium, magnesium and 

manganese. Vitamin B1 (thiamine), Fe, Ca, niaci

n, riboflavin, and vitamin A found in sweet 

potatoes are allegedly able to stimulate the 

formation of root quickly (10). 

 

 
Figure 1. The influence of the concentration of 

NAA on the average rooting time. 

 

 

 

 

 
Figure 2. The influence of organic material on the 

average rooting time. 

Number of Roots 

The results of the analysis in Table 1 shows 

that the interaction between the two 

factors gave different effects towards the number 

of real roots. Combination treatment of  NAA 5 

ppm and the addition of  banana extract produced 

the highest amount of root of 35.25 (Figure 

3). The combination of both of these treatments 

was able to give positive results on the number 

of roots compared with the other treatment 

combinations. This is not in accordance with the 

opinion of (10) on his research of the 

black Orchid (Coelogyne pandurata Lindl.) 

and media Vacint & Went (VW) that the number 

of roots of the highest average obtained 

at treatment with the addition of extracts of sweet 

potato 150 g/L and NAA a 5 ppm. This shows 

that the needs of nutrients from each plant is 

different. It depends on the condition of the plant 

physiological response against different 

treatments.  

The results of the research conducted by (13) 

shows that NAA has an important role in the 

formation of roots while cytokinin only to 

functioned to stimulate the formation of buds 

and not for rooting. It was suspected that the 

deposits of thiamin in banana can accelerate cell 

division in the meristem of the root. According to 
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(14) thiamin is very essential for in-

vitro plantlet although the required amount is 

small. The addition thiamin in media culture can 

stimulate  the growth of explant and increase the 

growth of the root. This was confirmed by (15) 

which stated that the addition of a banana on the 

KC media was able to spur the growth 

of P. fuscata better than other media, mainly on 

the life percentage, the length of the leaf, as 

well as the number and the length of the root. 

 
Figure 3. The effect of the concentration of NAA and types of organic material on the number of 

roots 

Root Length 

F test analysis results  showed that interaction 

between both treatments gave significant 

difference. The combination of NAA 5 ppm 

and sweet potatoes extract 150 g/l was able to 

stimulate root enlargement. The research 

results of (16) showed that the sweet potato is 

rich in starch, protein, fat and fiber. Upon 

research (17)  mentioned that sweet potato 

contains some nutrients among them  there are 

carbohydrates, fiber, carotene, thiamine, 

riboflavin, niacin, potassium, zinc, calcium, iron, 

vitamins A and C and high in protein. It 

also contains natrium, zinc, magnesium 

and manganese. According to (18) these 

elements play a role in the formation 

of root hairs and roots lengthening. It is 

also supported by the opinion of  (19)  as saying 

that thiamine on sweet potato was able 

to stimulate cell division in the area of rooting.  

According Figure 4, it can be seen that the 

response of long roots dueto the application 

of  NAA gave varied results. The length 

of the roots was highest on the NAA 5 ppm. That 

is because the ability of plant absorbed 

PGR varies, as claimed by (20)  that the response 

to the additional substance to control growing 

(PGR) is affected by the difference of the phases 

of growth, physiological conditions, the ability of 

the plant to absorb  PGR and the fluctuation of 

endogenous hormones. 

 

Figure 4. The effect of the concentration of NAA and types of organic materials on the length of the 

root 

Days to shoot 

The results of the analysis in Table 1 

shows that the treatment of the NAA and organic 

materials, as well as the interaction between the 

two gives non-significant effect on orchid 

crossbred between D. Liniale and D. Biggibum. 

(21) revealed that the quality, concentration and 

5
.0

0
a
 

6
.3

3
a
b
 

8
.4

6
a
b
 

4
.9

6
a
 

9
.7

5
a
b
 

1
0
.1

7
a
b

 

5
.2

1
a
 1
3
.7

5
a
b
c
 

8
.6

7
a
b

 2
1
.6

7
c
 

1
5
.2

9
a
b
c
 

3
5
.2

5
d
 

5
.0

0
a
 

7
.8

3
a
b
 

1
0
.8

3
a
b
 

8
.8

3
a
b
 

1
2
.3

8
a
b
c
 

1
3
.1

3
a
b
c
 

1
6
.0

4
b
c
 

1
5
.4

2
a
b
c
 

0

5

10

15

20

25

30

35

40

45

0 ppm 1 ppm 3 ppm 5 ppm

N
u
m

b
e
r 

o
f 

R
o
o
t 

Without OM Coconut Water Banana Potato Sweet Potato

1
.1

7
a
 

1
.8

5
a
b
c
 

1
.8

9
a
b
c
 

1
.1

7
a
 

4
.6

c
d
e
 

6
.6

d
e
 

1
.1

2
a
 

4
.3

3
b
c
d

 

3
.0

4
a
b
c
 

4
.6

4
c
d
e
 

2
.9

8
a
b
c
 

4
.0

6
a
b
c
d
 

1
.8

7
a
b
c
 

4
.5

2
a
b
c
 

2
.9

6
a
b
c
 

1
.4

3
a
b
 

4
.6

7
c
d
e
 

3
.4

7
a
b
c
 

4
.6

8
c
d
e
 

7
.4

6
e
 

-2

0

2

4

6

8

10

0 ppm 1 ppm 3 ppm 5 ppm

R
o
o
ts

 L
e
n
g
th

 

Without OM Coconut Water Banana Potato Sweet Potato



84 

 

 

characteristics of plant growth regulator auxin 

affects the effectiveness of shoot regeneration. 

Figure 5 shows that NAA treatment 1 ppm gave 

the quickest days to shoots which was 36.4 DAP. 

In accordance with the opinion of (22)  that a low 

concentration of auxin in plants can help the 

regeneration of shoots.  (23)  reported similar 

finding that 

administering exogenous auxin increases resistan

ce against time, and also influence the formation 

of buds . However, this research was 

enriched with an increase in the concentration 

of NAA, the influence of resistance on the days 

to shoot varies. It is possible that 

the explant have simply different contents 

of  the endogenous auxin. The uniformity 

of plants’ size and manner in taking 

the explants is not related with the 

endogenous plant hormones content so that the 

addition of exogenous auxin into media culture 

will give rise to a varied responses. This means 

that the addition of the NAA was not able 

to accelerate the days to shoots. (24) stated that 

the endogenous Auxin on explants have been 

able to promote the formation of buds, so the 

required auxin  is not too high.  

Figure 6 shows that the addition of sweet 

potato extract treatment on media culture 

provided the fastest response on the variable of 

days to shoots which was 34.13 DAP. It is 

presumed 

that hormones auxin and cytokinin on the spur 

the emergence of sweet potato shoots quickly 

on orchid media results 

crosses D. liniale > < D. biggibum. Sweet 

potatoes contain carbohydrates which can be 

used for the process of metabolism and 

biosynthesis of endogenous hormones in 

hormone auxin, cytokinin and gibberellin (14) .  

 
Figure 5. The effect of the concentration of NAA 

on the days to shoot 

 
Figure 6. The effect of the types of organic 

material on the days to shoot 

Number of Shoots 

The results of the analysis of variance showed 

that treatment combination of showed   

different results on the  number of shoots. NAA 

treatment combination 5 ppm and extract banana 

was able to generate the highest number of shoots 

that is 7.25. For the formation of new shoots, the 

plant requires nitrogen (N), potassium (K), 

sulfur (S), iron (Fe) and zinc (Zn). Elements 

of N, S, Fe and thiamine can stimulate cell 

division, thus increasing the growth side shoots.  

Banana extracts known to contain elements 

of potassium (K), phosphorus (P) and iron 

(Fe) thus providing a positive 

influence against the growth of shoots. A 

high concentration of NAA can stimulate the 

growth of new shoots. NAA and coconut water 

treatment produces an average number of 5.08 

shoots. (25)  stated that coconut water contains 

plant growth regulators such as cytokines and 

micro elements (Fe, Mn, Cu, Zn, Mo, B, Cl and 

Ni), which stimulates the growth of shoots. 

According to (10)  at his experiments the 

concentration of NAA to 20 ppm still allowed an 

increased number of shoots for 

some organic media treatment. This 

is allegedly due to the amount of explants  in one 

bottle (more than two explants) that can 

potentially reduce poisoning due to the 

high concentration of NAA. This may also occur 

in the experiment on the concentration of NAA is 

highest that is 5 ppm. Good root growth only 

occurs if the growth medium can support the 

needs of the roots (26). 

Heigh of Plantlet 

The analysis results (Table 1), found that the 

combination of two treatments of NAA and 

organic matter provided a significantly different 

effect on plant height (P<0.05). Figure 8 shows 

plantlets produced on the highest combination 

treatment of NAA 1 ppm and addition of organic 

matter yams. According to (27), a high 

concentration of auxin can be inhibiting because 

of the competition in the placement of the 

position of the recipient cells. It is not in 

accordance with the opinion of (14) which 

showed that the growth of Dendrobium in the 

media with the addition of potatoes was higher, 

and lower growth in the media with the addition 

of a banana. It shows that the nutritional needs of 

each plant species in very specific culture media 

differed even in the same family. 

Number of Leaves 

The results of the analysis in Table 1 indicated 

that treatments of organic materials and a 

combination of two different  treatments gave
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significant effects on the number of leaves 

(P<0.05). Average number of leaves was the 

highest on the treatment combination 5 ppm 

NAA with the addition of extracts of sweet 

potato with average of 5.09. NAA treatment 0 

ppm with the addition of potato extract obtained 

average number of leaves as 5.04. According 

to (28) , the addition of potato on 

plantlet regeneration is proven useful as in the 

addition of coconut water. While 

the combination treatment NAA 5 ppm and the 

addition of coconut water obtained average 

number of leaves of 5. Coconut water is the 

liquid endosperm containing amino acids, 

organic acids, nucleic acids, vitamins, 

carbohydrates, growth hormone (auxin and 

cytokinin), minerals and other substances that can 

improve the quality of growth plantlets (29). It is 

thought that the physiological condition of the 

plant will give a different response against 

different treatments given. This is in accordance 

with the opinion of (11)  in (10)  whom said 

that variations of the response to the 

giving substance to control growing (PGR) is 

affected by the difference of the phases 

of growth, physiological conditions, the ability of 

the plant to absorb PGR, as well as fluctuations 

in endogenous hormones . hence, allegedly due 

to fluctuations in the addition of the number 

of leaves.  

Sweet potatoes provide the highest influence 

ont the number of leaves with an average of 5.4. 

This is allegedly because sweet potatoes contain 

the required elements such as vitamin C, thiamin 

(vitamin B1), riboflavin (vitamin B2), niacin, 

pantothenic acid (vitamin (B5), Pyridoxine 

(vitamin B6), folic acid and vitamin E also) 

which promoted the addition of a number of 

leaves  (30) . 

 

Figure 7. The influence of the concentration of NAA and types of organic material on the average 

number of shoots 

 

 

Figure 8. The influence the concentration of NAA and organic materials on the average plants height 
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Figure 9. The influence of the concentration of NAA and organic material the average number of 

leaves 

 

Conclusions 

Based on the research that has been carried 

out, it can be concluded: 

1. The addition of 3 ppm NAA was able to 

accelerate the emergence of the roots 

2. The addition of a single organic material such 

as coconut water, bananas, potatoes and sweet 

potatoes can accelerate the appearance of 

roots, organic materials such as coconut water 

and sweet potato positive effect on root 

length, organic materials such as coconut 

water, potatoes and sweet potatoes provide the 

best results at high accretion plantlets and 

coconut water stimulates the formation of 

leaves 

3. The combination of 3 ppm NAA with organic 

coconut water can accelerate the emergence of 

shoots, combination of 1 ppm  NAA with 

organic coconut water can stimulate the 

multiplication of shoots and combination of 3 

ppm NAA with sweet potatoes can increase 

the number of roots. 

 

Recommendation  

Based on these results it can be used to further 

research from the best organic materials such as 

coconut water to optimize growth crossbred 

orchid plantlets. 

 

References 

1. Shapoo GA, A Zahoor, Kaloo, Singh S, 

Ganie  AH, Padder BM. In vitro seed 

germination and development of protocorm 

like bodies (PLBs) in two orchid plant 

species Epipactis royleana Lindl. and 

Dactylorhiza hatagirea (D.Don) Soo. 

growing in Kashmir Himalaya. International 

J Adv Res. 2013; 1(10): 291-293. URL: 

http://www.journalijar.com 

2. Zhao D, Hu G, Chen Z, Shi Y, Zheng L, 

Tang A, and Long C. Micropropagation and 

in vitro flowering of Dendrobium 

wangliangii: A critically endangered 

medicinal orchid. J Med Res. 2012; 7(28): 

2098-2110. DOI: 10.5897/JMPR11.1777 

3. Misic DM, Ghalawenji NA, Grubisic DV, 

Konjevic RM. Micropropagation and 

reintroduction of Nepeta rtanjensis, an 

endemic and critically endangered perennial 

of Serbia. J Phyton. 2005; 45: 9-20. URL: 

www.biologiezentrum.at 

4. Hartati S,  Sumijati, Pardono, Cahyono O. 

Perbaikan genetik anggrek alam Vanda spp. 

melalui persilangan interspesifik dalam 

mendukung perkembangan anggrek di 

Indonesia.  J Ilmu Ilmu Pertanian. 2014;  

29(1):31-34. URL: 

http://jurnal.fp.uns.ac.id/index.php/caraka/ar

ticle/download/203/202 

5. Kaur S, Kamlesh KB. Asymbiotic seed 

germination and multiplication of an 

endangered orchid – Paphiopedilum 

venustum (Wall. ex Sims.). Acta Soc Bot 

Pol . 2016; 85(2): 4394. 

http://dx.doi.org/10.5586/asbp.3494  

6. Martin KP, Geervarghese J, Joseph D, 

Madassery J. In vitro propagation of 

dendrobium hybrids using flower stalk node 

explants. Indian J Exp Biol. 2005; 43(3): 

280-285. URL: 

http://nopr.niscair.res.in/bitstream/1234 

56789/23091/1/IJEB43(3) 280-285.pdf 

7. Deepti S, Gayatri MC, Sitikantha S. In vitro 

seed germination as an aid to conserve 

Aerides Maculosum Lindl., an endemic and 

endangered orchid of Western Ghats, India. 

J Pharma Bio Sci. 2013; 4(2): 478-486. URL 

: www.ijpbs.net B – 478 

3
.4

a
 

3
.3

7
a

 

4
a

b
c
 

3
.5

a
 

3
.6

7
a

b
 

4
.4

4
a

b
c
 

3
.5

2
a

 5
b

c
 

3
.3

2
a

 

3
.7

6
a

b
 

4
.1

9
a

b
c
 

3
.3

7
a

 

5
.0

4
b
c
 

4
.1

9
a

b
c
 

4
.0

6
a

b
c
 

3
.8

9
a

b
c
 

4
.3

8
a

b
c
 

3
.4

2
a

 

4
.0

8
a

b
c
 

5
.0

9
c
 

0

1

2

3

4

5

6

0 ppm 1 ppm 3 ppm 5 ppm

A
d
d
e
d
 N

u
m

b
e
r 

o
f 
L
e
a
v
e
s
 

Without OM Coconut Water Banana Potato Sweet Potato



87 

 

 

8. Hartati, S., R. B. Arniputri, L. A. Soliah and 

O. Cahyono. Effects of organic additives 

and naphthalene acetid acid (NAA) 

application on the in vitro growth of Black 

orchid hybrid (Coelogyne pandurata 

Lindley). Bulg. J. Agric. Sci. 2017; 23(6): 

951–957. 

9. Parthibhan S, Mandali VR,Thiruppathi SK. 

In vitro regeneration from protocorms in 

Dendrobium aqueum Lindley – An 

imperiled orchid. J Genetic Engineering and 

Biotechnology. 2015. 

http://dx.doi.org/10.1016/j.jgeb.2015.07.001 

1687-157X ª 2015 

10. Untari R, Puspitaningtyas DM. Pengaruh 

bahan organik dan NAA terhadap 

pertumbuhan anggrek hitam (Coelogyne 

pandurata Lindl.) dalam kultur in vitro. J 

Biodiversitas. 2006; 7(3): 344-348. 

DOI:10.13057/biodiv/d070409 

11. Idowu PE, Ibitoye DO, Ademoyegun OT. 

Tissue culture as a plant production 

technique for horticultural crops. Afri J 

Biotech. 2009; 8(16): 3782-3788. URL: 

http://academicjournals.org/article/article137

9924819Akin-Idowuet al.pdf 

12. Srivastava S, Genitha TR, and Yadav 

Vrijesh. Preparation and quality evaluation 

of flour and biscuit from sweet potato. J 

Food Proc Techn. 2012; 3(12): 1-5. 

DOI:10.4172/2157-7110.1000192 

13. Tilaar W. In vitro propagation of kulo 

variety Chrysanthemum nodule explants in 

murashige and skoog media with naphtalene 

asetic acid and benzilamamino purine. Int J 

Pharm Bio Sci. 2014; 5(4): 874-881. URL: 

www.ijpbs.net B - 876 

14. Widiastoety, Purbadi. Pengaruh bubur ubi 

kayu dan ubi jalar terhadap pertumbuhan 

planlet anggrek Dendrobium. J Horti. 2003; 

13(1): 1-6 

15. Rahayu EMD, Handani E, Mursidawati S, 

Isnaini. Penggunaan bahan organik untuk 

pembesaran kultur in vitro anggrek 

Phalaenopsis fuscata Rchbf. J Hayati (edisi 

khusus). 2011; 133-138 

16. Ji H, Zhang Haixin, Li Hongtao dan Li 

Yunvhao. Analysis on the nutrition 

composition and antioxidant activity of 

different types of sweet potato cultivars. J 

Food Nutrition Scien. 2015; 6: 161-167. 

URL:http://dx.doi.org/10.4236/fns.2015.610

17 

17. Oke MO, Workneh TS. A review on sweet 

potato postharvest processing and 

preservation technology. Int  J Agri Res 

Reviews. 2013; 1(1): 1-14. 

URL:www.internationalscholarsjournals.org 

18. Salisbury FB, dan Ross. Fisiologi 

Tumbuhan. Jilid 1.Bandung (ID): ITB Press; 

1995. 

19. Hendaryono, DPS. Budidaya Anggrek 

dengan Bibit dalam Botol. Yogyakarta (ID): 

Kanisius; 2006. 

20. Wattimena GA. Zat Pengatur Tumbuh 

Tanaman. Bogor (ID): PAU IPB; 1988. 

21. Pant B, Thapa D. In vitro mass propagation 

of an epiphytic orchid Dendrobium 

primulinum Lindl. Through shoot tip 

culture. Afri J Biotech. 2012; 11(42): 9970-

9974. DOI: 10.5897/AJB. 3106 

22. Agarwal M. Tissue culture of Momordica 

charantia L.: a review. J Plant Sci. 2015; 

3(1): 24-32. DOI: 

10.11648/j.jps.s.2015030101.14 

23. Hariyanti E, Nirmala R, dan Rudarmono. 

Mikropropagasi tanaman pisang talas 

dengan Naphtalene Acetic Acid (NAA) dan 

Benzyl Amino Purine (BAP). J Budidaya 

Pertanian. 2004; 10(1): 26-34. 

24. Nursetiadi, E. Kajian macam media dan 

konsentrasi bap terhadap multiplikasi 

tanaman manggis (Garcinia Mangostana L.) 

secara in vitro. Skripsi Fakultas Pertanian. 

Universitas Sebelas Maret Surakarta; 2008. 

25. Prades A, Dornier M, Diop N, Pain JP. 

Coconut water uses, composition and 

properties. J Fruit. 2011; 6(7): 87-107. DOI: 

10.1051/fruits/2012002 

26. Garvita RV, Elizabeth H. Pengaruh 

penambahan berbagai kadar pisang dan ubi 

jalar pada pertumbuhan kultur tiga jenis 

phalaenopsis. Bull Kebun Raya. 2011; 

14(2): 9-18. 

27. Dixon RA. Plant cell culture a practical 

approach. Washington DC (US): 

Departement of Biochemistry, Royal 

Holloway College. IRL Press Oxford; 1985. 

28. Puchooa D. Comparison of different culture 

media for the in vitro culture of Dendrobium 

(orchidaceae). J Agri & Bio. 2004; 6(5): 

884-888. URL: http://www.ijab.org 

29. Molnár Z, Virág E, Ӧrdög V. Natural 

substances in tissue culture media of higher 

plant. J Acta Bio Szegedien. 2011; 55(1): 

123-127. URL: http:// sci.u 

szeged.hu/ABS/2011/Acta20HP/55123.pdf 

30. Amal dan Matter A. Quality evaluation of 

wheat sweet potato composite flours and 

their utilization in bread making. J 

Advanced Res Bio Sci. 2015; 2(11): 294-

303. DOI: http://s-o-i.org/ 1.15/ijarbs-2-11-

37 


