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Abstract: Orchids are more economical and tall than plants and other decorations. One of the orchids cultivated is the Vanda
orchid. Seed orchid size is small and does not have endosperm, so it is not easy to germinate in nature, so tissue culture is
one _ multiplication orchid in amount a lot and a short time. This study aims to know the growth of the seed orchid Vanda
helvola on different media for 12 days after plant. Seed orchid V. helvola grown on modified Murashinge and Shoog (MS),
modified Vaccin and Wend (VW) media and organic media. The research was conducted at the Tissue Culture Laboratory
of the UPT Center for Food Crops and Horticulture (BBIPTH), Luwus Tanaban, from February to May 2023. The research
method used was observation and experimentation, and the research design used RAK (group random design). Research
shows modified MS Media, modified VW and organic capable change seeds orchid V. helvola . Modified MS and modified

VW media can induce seed orchid V. helvola germination, and MS media can induce formation protocol.
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Introduction

Orchids have unique colours, shapes, and
characteristics, giving them a higher economic value than
other ornamental plants. One of the orchids widely cultivated
is the orchid from the genus Vanda. Orchids have small seeds
and do not have endosperm, which makes it difficult for
orchids to germinate in nature [1].

Orchid propagation is mostly done by tissue culture.
The plant tissue isolation method has been carried out in
several species of orchids with different growth media [2].
Propagation plants using tissue culture capable of producing
new plants inside amount Lots in a short time [3]

Media use in tissue culture is very diverse and
varies according to needs. Media modifications are carried
out to improve tissue culture results, such as adding growth
regulators and organic materials. The research results of
Ambarwati [4] showed that the addition of organic materials
in the form of coconut water, potato extract, tomato extract
and banana extract separately to VW media affected the
growth of the Dendrobium sp., Oncidium sp., and
Phalaenopsis sp. Based on the research results of Nisa [5],
adding 150 ml/L coconut water to VW media affects root
formation and best root length in Dendrobium sp orchids.
The research results of Maulidia [6] growth of Dendrobium
orchids singkawangense on ¥2 MS media with adding tomato
extract at various concentrations can provide the same good
growth as full MS media. Orchid germination media
commonly used are Vaccin and Went (VW), Knudson C
Murashinge and Skoog (MS) [7-8].

The tissue culture medium consists of essential amino
acids, inorganic salts, vitamins, buffer solutions, and an
energy source, usually glucose. This medium is very
important for evaluating the success of plant propagation in
vitro. Therefore, the right and appropriate dose is needed to
make media to maximize the results. Two types of media,
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solid and liquid media, can be used to grow PLBs
(photochrom-like bodies) until the formation of plantlets.
Conversely, liquid media can be used to grow explants until
the formation of PLB, which is an explant that will grow
tissue such as a white callus [11-12].

The purpose of this research was to find out how to
propagate orchid plants by seed stocking techniques using
MS (Murashinge and Skoog) media, VW (Vaccine and
Went) media and OR (Organic) media conducted at the UPT
Tissue Culture Laboratory of the Food and Horticulture
Main Seed Center (BBIPTH), Luwus Tanaban.

Research Methods

The research was conducted at the Tissue Culture
Laboratory of the UPT Center for Food Crops and
Horticulture (BBIPTH), Luwus Tanaban, from February to
May 2023. The research method used is observation and
experimentation, and the research design uses RAK (group
random design).

Media Creation

The media used are modified MS, VW, and
organic.VW and MS media begin with making stock
solutions based on their respective compositions (Appendix
1), which consist of macro, micronutrients and vitamins.

Media Murashinge and Skoog (MS)

The macro, micro and vitamin nutrient stock solution
is put into a glass beaker. 100 g of tomatoes have been
blended, and 20 g of sugar added to the beaker glass. Water
was added until the solution reached a volume of 1000 mL
while stirring. The pH is adjusted between 5.6 — 5.8 by
adding NaOH or HCI. The media was heated while adding 8
g of agar. The medium is heated until it boils. The media was
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poured into 30 ml bottles and sterilized using an autoclave at
a temperature of 121 ° C and a pressure of 1.5 atm for 30
minutes.

Media Vaccine and Went (VW)

The macro, micro and vitamin nutrient solutions are
put into a glass beaker. Blended 150 g ambon banana, 150
ml coconut water, 20 g granulated sugar, 2 g activated
charcoal, 2 g gandasil D and 3 ml fish emulsion put into a
beaker. Water was added until the solution reached a volume
of 1000 mL. The pH is adjusted between 5.6 — 5.8 by adding
NaOH or HCI. The media was heated while adding 8 g of
agar. The medium is heated until it boils. The media was
poured into 30 ml bottles and sterilized using an autoclave at
a temperature of 121 ° C and a pressure of 1.5 atm for 30
minutes.

Organic Media

250 g potatoes peeled and cut into cubes. Please put
it in a pan containing 500 ml of water and boil until it boils.
The boiled potatoes are filtered and put into a beaker.
Blended 150 g Ambon banana, 150 mL coconut water, 20 g
granulated sugar, 2 g gandasil D, 200 mg vitamin C and 3
mL fish emulsion put into a beaker. Water was added until
the solution reached a volume of 1000 mL. The pH is
adjusted between 5.6 — 5.8 by adding NaOH or HCI. The
media was heated while adding 8 g of agar. The medium is
heated until it boils. The media was poured into 30 ml bottles
and sterilized using an autoclave at a temperature of 121 ° C
and a pressure of 1.5 atm for 30 minutes.

Table 1. Composition and Consentration of Media
Composition Concentration
Media Vaccine and Went (VW)
Macro Elements

C&3(PO 4) 2 200 mg/L
KNO 3 525 mg/L
KH2PO 4 250 mg/L
MgSO 4.7H O 250 mg/L
(NH 4) 2SO 4 500 mg/L
Micro Elements
MnSO 4.4H ;0 7.5 mg/L
Fe tatrate 28 mg/L
Fe Sulfate 27.8 mg/L
Na2 EDTA _ 37.2 mg/L
Vitamin
Myoinositol 100 mg/L
Pyridoxine 0.5 mg/L
Niacin HCI 0.5mg/L
Thiamine 0.5mg/L

Media Murashinge and Skoog (MS)

Macro Elements

CaCl2.2H,0 440 mg/L
KNO 3 1900 mg/L
KH PO 4 170 mg/L
MgSO 4.7H .0 370 mg/L
NH 4NO 3 1650 mg/L
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Micro Elements

FeSO 4.7H,0 27.8 mg/L
Na2 EDTA _ 37.3 mg/L
MnSO 4.4H ;0 22.3 mg/L
ZnS0 4.7H ;0 8.6 mg/L
H3BO 3 6.2 mg/L
Kl 0.83 mg/L
CuSO 4.5H,0 0.025 mg/L
Nao>MoO 4.2H,0 0.25 mg/L
CoCl,.6H,0 0.025 mg/L
Vitamin
Myoinositol 100 mg/L
Pyridocin 0.5 mg/L
Niacin HCI 0.5 mg/L
Thiamine 0.5mg/L

Sterilization and Planting of Explants

Orchid capsules are washed using detergent (mama
lemon), soaked in 10% NaClO (bayclin) solution for 20
minutes, and then soaked in 2% fungicide solution for 20
minutes. In the Laminar Air Flow Cabinet (LAFC), the
orchid capsule is placed on a petri dish and split with
scissors. Seed orchids were taken using _ tweezers and
planted in the media.

Design Study

Data obtained in this research is analyzed
qualitatively and quantitatively. Observed parameters that
change seed orchids and their formation of protocorm-like
bodies ( plb).
Results and Discussion

Growth Time And Changes in Vanda helvola Seeds

Figure 1. Orchid seeds V. helvola grown on organic media:
(a) newly planted, (b) 3 WAP, (c) 9 WAP and (d) 12 WAP
==Pp 2 growth resembling cotton

V. Helvola orchid seeds during 12 weeks after
planting (WAP), on MS, VW and organic media, the change
response occurred at the same time, namely 3 WAP. The
visible growth response is a growth that resembles cotton on
VW (Figure 1) and organic (Figure 2) media. Growth
resembling cotton on VW and organic media forms from 3
WAP to 12 WAP. In organic media, cotton-like growth
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appeared relatively later than in VW media. On MS media,
planted orchid seeds began to swell at three WAP, orchid
seeds turned slightly yellowish at 4 WAP, yellowish green at
6 WAP, green at 8 WAP and prototoms began forming at 9
WAP. More and more protocols appeared at 12 WAP in dark
green (figure 3).

c

Figure 2. Development of orchid seeds V. helvola on VW
media: (a) just planted. (b) 3 WAP, (c) 9 WAP, (d) 12 WAP
=P :resembling growth _ cotton

Figure 3. Development seed orchid V. helvola on MS
media: (a) 3 WAP, (b) 6 WAP, (c) 9 WAP, (d) 12 WAP

Growth Vanda helvola Orchid

Seeds that show growth

At 12 WEST, the percentage of seeds that showed
response growth highest, namely on MS (Vaccine and Went)
media, which was 55.17%, and the percentage of the lowest
was in VW (Murashinge and Skoog) media, hamely 32.5%.
And OR (Organic) media is 35,71

60 1 55,17
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Persentase Pertumbuhan (%)

VW MS OR
Jenis Media

Figure 4. Percentage of growth of Vanda helvola orchid
seeds
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Stages of embryonic growth of Vanda helvola orchid
seeds

The orchid seeds that had been planted were then
observed under a microscope to determine the development
of the embryo seeds in the three media. According to [11],
orchid seed embryo development stages are divided into 6,
namely stadium 1 (embryo in the orchid seed before
planting), stage 2 (swollen embryo, still with testa), stage 3
(testa detached, embryo develops into a round white
protocorm), s stadium 4 (protocorm turns yellow, round
shape), stage 5 (green protocorm, round shape), stage 6
(green protocorm, elongated shape, Shoot Apical Meristem
/SAM appears).

V. helvola seed embryos on VW media reached stage
4; namely, the prototom changed color to yellow, oval in
shape. However, there were orchid seeds with swollen
embryos, yellow and oval in shape. However, the testa was
still attached to the tip of the orchid embryo (picture 5), so
orchid seeds that experience this are included in stage 2. The
dominant stage of orchid seed development on VW media is
stage 3. The orchid embryo swells with a blackish-yellow
colour and is oval in shape.

Figure 5. The testa is still attached to the orchid embryo on
VW media. a). Swollen embryo b) The testa is almost
separated from the embryo

Figure 6. Development of seed embryos on VW media: (a)
Stage 2, (b) stage 3, (c) stage 4

In organic media, the development stage of orchid
embryos reaches stage 2; namely, the embryo is swollen and
still has a testa; however, in some orchid seeds, orchid
embryos were found that were swollen and yellow in color
with the tip of the embryo having a testa that was almost
separated from the embryo (figure 7). The dominant stage of
embryo development in organic media is stage 2. The
embryo is swollen and still has a testa.
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Figure 7. Testa is still attached to orchid embryos on
organic media. a.) Swollen embryo b.) The testa is almost
separated from the embryo

Figure 8. Development of stage 2 orchid seed embryos on
organic media

On MS media, the development stage of the embryo
reaches stage 6, with the dominant stage being stage 3. The
testa detaches, and the embryo swells and takes an oval

shape.
P )

>

Figure 9. Orchid seed embryo development V. helvola : (a)
stage 3, (b) stage 6

Vanda helvola orchid seeds which form prototoms

The medium that can induce the growth of
protolomes in V. helvola orchid seeds is MS media, with the
percentage of seeds forming protolomes namely 24.14%. In
contrast, VW and organic media are not able to form
protolomes.

Persentage (%)

VW MS OR

= Media

Figure 10. Percentage of seeds forming prototoms
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The results showed that Vanda helvola orchid seeds
could grow in the three media with different growth phases.
Different media and organic materials added to the media
influence the growth of V. helvola orchid seeds. Germination
and growth of orchids are influenced by several factors,
namely temperature, light, agar, minerals, sugar, pH,
vitamins, growth regulators, complex compounds (coconut
water, banana juice, peptone, etc.), activated charcoal, fruit
age, endogenous hormone content. in seeds and media types
[12-13].

Based on observations, Vanda helvola orchid seeds
planted on MS and VW media could germinate, whereas
orchid seeds planted on organic media could not germinate.
Orchid seeds planted in VW media have a low growth
response (figure 4) compared to organic media; however
VW media can induce orchid seed embryo development to
reach stage 4, whereas in organic media, orchid embryo
development reaches stage 2, so it can be said that VW media
able to induce germination of V. helvola orchid seeds. This
follows Arditti's [2] statement that orchid seeds are said to
germinate when the seeds swell, and the testa is completely
separated from the embryo, namely at stage 3.

Imbibition is the process of water entering from
outside the seed into the seed to increase the seed's water
content, which causes the seed to germinate [14]. According
to Kurniati [15], imbibition in Dendrobium capra JJ Smith
orchid seeds occurs when the seeds experience testa
swelling, which causes the testa to rupture and metabolic
activity to begin.

MS media is a medium capable of inducing the
growth of orchid seed protocol V. helvola, while VW and
organic media are not yet capable. MS media is richer in
nutrients than VW media. Based on the research results of
Istiqgomah [3], the growth of Phalaenopsis amabilis L. Blume
plantlets was better on MS media than on VW media.
According to Latifah et al. [16], MS media has the right
content for plant needs to encourage rapid plant growth and
development.

Coconut water contains cytokinins, auxin and several
important substances for culture growth, namely amino
acids, nucleic acids, purines, organic acids, sugars, vitamins
and minerals [17]. The banana extract contains cytokinins,
iron, potassium and vitamin B1, which can stabilize the pH
of the media [18-19]. Potato extract contains carbohydrates,
amino acids, vitamins, potassium, iron, magnesium, and
vitamins B1, B6 and C [20]. The contents of organic
compounds added to VW media and organic media could not
induce the formation of V. helvola orchid seed protocols.
This research shows that different media compositions will
provide different growth responses. From the observations,
MS media added with tomato juice is the right medium for
the growth of V. helvola orchid seeds. According to Dwiyani
[11], Vanda tricolor orchid germination media requires
tomato extract.

Conclusion
Vanda helvola orchid seeds, in MS media, the seed
changes reach stage 6 while VW (Vaccine and Went) media

and organic media respectively reach stages 4 and 2. MS
(Murashinge and Skoog) and VW (Vaccine and Went)
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media can induce germination of orchid seeds while the
media The best method for forming protocols is MS media.

References

[1]

(2]
(3]

[4]

[5]

(6]

[7]
(8]

(9]

[10]

[11]

[12]

[13]

[14]

Mukminin, L. H., Al Asna, P. M., & Setiowati, F. K.
(2016). Pengaruh Pemberian Giberelin dan Air Kelapa
Terhadap Perkecambahan Biji Anggrek Bulan
(Phalaenopsis sp.). Bioeksperimen: Jurnal Penelitian
Biologi, 2(2), 90-95..

Arditti, J. (1992). Fundamentals of orchid biology.
John Wiley & Sons.: New York.

Istigomah, A. M., Setiari, N., & Nurchayati, Y. (2020).
Pengaruh media MS dan VW terhadap pertumbuhan
planlet anggrek bulan (Phalaenopsis amabilis L.
Blume) setelah transplanting. Prosiding SNPBS
(Seminar Nasional Pendidikan Biologi dan Saintek)
Ke-5..

Ambarwati, I. D., Alfian, F. N., & Dewanti, P. (2021).
Respon anggrek Dendrobium sp., Oncidium sp., dan
Phalaenopsis sp. terhadap pemberian empat jenis
nutrisi organik yang berbeda pada tahap regenerasi
planlet. Agrikultura, 32(1), 27-36.

Nisa, N. A. (2021). Peranan BAP dan Air Kelapa pada
Medium VW Terhadap Organogenesis Dendrobium sp.
Jurnal Metamorfosa. 8(2): 298-303.

Maulidia, D., Asnawati, A., & Listiawati, A. (2021).
Pengaruh  konsentrasi ekstrak tomat terhadap
pertumbuhan sub  kultur anggrek Dendrobium
singkawangense pada media ¥2 MS secara in vitro.
Jurnal sains pertanian equator, 10(4).

Gunawan, L. W. (1986). Budidaya anggrek (Vol. 41).
Niaga Swadaya: Jakarta

Marveldani. (2009). Pengaruh Formulasi Medium
Kultur terhadap Pertumbuhan Protocorm Anggrek
Dendrobium secara In vitro. Jurnal Penelitian
Pertanian Terapan. 9 (2): 67-72.

Nursetiadi, E. (2008). Kajian macam media dan
konsentrasi BAP terhadap multiplikasi tanaman
manggis (Garcinia mangostana |.) secara in vitro.
https://digilib.uns.ac.id/dokumen/detail/7707
Apriliyani, R., & Wahidah, B. F. (2021). Perbanyakan
anggrek Dendrobium sp. secara in vitro: Faktor-faktor
keberhasilannya. Filogeni: Jurnal Mahasiswa Biologi,
1(2), 33-46.

Dwiyani, R., Purwantoro, A., Indrianto, A., & Semiarti,
E. (2012). Konservasi anggrek alam Indonesia Vanda
tricolor Lindl. varietas Suavis melalui kultur embrio
secara in-vitro. Jurnal Bumi Lestari, 12(1), 93-98.
Pierik, R. L. M. (1987, August). In vitro culture of
higher plants as a tool in the propagation of
horticultural crops. In International Symposium on
Propagation of Ornamental Plants 226 (pp. 25-40).
Setiari, N., Purwantoro, A., Moeljopawiro, S., &
Semiarti, E. (2016). Peptone and tomato extract
induced early stage of embryo development of
Dendrobium phalaenopsis Orchid. Journal of Tropical
Biodiversity and Biotechnology, 1(2), 77-84.

Edy, A., Hendrady, R. F., & Utomo, S. D. (2020).
Pengaruh Periode Imbibisi Terhadap Induksi Embrio
Somatik Dua Varietas Kacang Tanah (Arachis

[15]

[16]

[17]

[18]

[19]

[20]

May 2024, Volume 19 No. 3: 488-492

Hypogea L.) Secara In Vitro. Jurnal Agrotropika,
18(1).

Kurnianti, L. F. (2011). Pengaruh Konsentrasi Zat
Pengatur Tumbuh NAA dan BAP Terhadap
Pertumbuhan Biji Dendrobium capra JJ Smith Secara
In Vitro. Universitas Teknologi Sepuluh November.
https://repository.its.ac.id/964/2/1507100012-
Undergraduate%20Thesis.pdf

Latifah, R., Suhermiatin, T., & Ermawati, N. (2017).
Optimasi pertumbuhan plantlet Cattleya melalui
kombinasi kekuatan media Murashige-Skoog dan
bahan organik. Agriprima, Journal of Applied
Agricultural Sciences, 1(1), 59-62..

George, E. F., & Sherrington, P. D. (1984). Plant
propagation by tissue culture: handbook and directory
of commercial laboratories. Exegenetics Ltd., England
Marveldani. (2009). Pengaruh Formulasi Medium
Kultur Terhadap Pertumbuhan Protocorm Anggrek
Dendrobium secara In Vitro. Jurnal Penelitian
Pertanian Terapan. 9(2): 67-72.

Molnar, Z., Virag, E., & Orddg, V. (2011). Natural
substances in tissue culture media of higher plants. Acta
Biologica Szegediensis, 55(1), 123-127..

Akyol, H., Riciputi, Y., Capanoglu, E., Caboni, M. F.,
& Verardo, V. (2016). Phenolic compounds in the
potato and its byproducts: An overview. International
journal of molecular sciences, 17(6), 835.

492


https://digilib.uns.ac.id/dokumen/detail/7707

