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ABSTRACT

This research aimed to findout efficient sterilization method and MS media to germinate
dragonfruit seeds in vitro, conducting at Biotechnology Laboratory, Agriculture Faculty, Tadulako
University, using factorial completely randomized design. The first factor was sterilization technique
(S), i.e: S1 (The sliced fruit was washed with sterile distilled water three times, then rinsed in
Bayclin (household bleach containing 5.25% NaOCI) 5% for 15 minutes, followed by washing in
sterile distilled water three times. S2 (The seeds were taken from the fruit meat, then rinsed in 5%
Bayclin for 15 minutes, then washed with sterile distilled water three times. S3 (The seeds were
taken from the fruit meat, then rinsed in 15% Bayclin for 15 minutes, then washed with sterile
distilled water three times. The second factor was the strength of MS media (M), i.e full strength
MS (M1) and half strength MS for macro and micro nutrients (M2). Each treatment combination
consisted of 35 seeds, and was replicated three times. Germination responses were observed as time
to germinate, germination percentage and percentage of opened cotyledone seedlings. All datas were
subjected to Analysis of Variance and the mean differences among the treatments were analyzed
using Honest Significant Difference (HSD) at the level of 1%. The results showed that removing
seed pulp, prior to rinsing the seeds in 15% Bayclin for 15 minutes followed by washing in sterile
aquadest three times, and cultured in half MS produce the fastest and highest seed germination of
99.05% with 92.38% opened cotyledon seedlings after 2 weeks in culture.
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INTRODUCTION

Dragonfruit (Hylocereus sp.) of
Cactaceae family and Hylocereanea subfamily
as discribed in Wikipedia enciclopedia
(Anonym, 2014a), is a new introduced fruit
served as fresh fruit, juice or an ingredient
of many processed foods especially deserts.

Like most other Cactaceae, the plant
Is resistant to drough and tropical heat, by
which it can produce good fruits in low
rainfall areas such as Palu City and its
surroundings (Anonym, 2014b). Eventhough
the origin of the plant is from Central and
South Americas (Sven Merten, 2003), current
biggest producer has been Vietnam and
Thailand as published in Axis Research

2011 (Anonym, 2011 and Nguyen Phuong
Thao et al., 2004). In Indonesia, the plant
has been cultivated widely at Pasuruan,
Jember, Mojokerto, and Jombang (Kristanto,
2009), but just started to be cultivated in
Palu and its surroundings, especially at Sigi
Biromaru Subregence. Therefore, it is needed
a huge number of good plant source which
can be achieve through tissue culture method.

Research on micropropagation of
dragonfruit has been severily reported such
as the use of plant regulator in initiation and
shoot propagation (Rodziah et al., 2010;
Chaturani and Jayatilleke, 2006; Samudin,
2009a), but efficient protocol in seed sterilization
and the use of media to efficient germination
is still out of interest.
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Table 1. Composition of Full and Half Strength

MS Media
Chemical Full Strength  Half Strength
Stock MS (mg/L) MS (mg/L)
NH4NO, 1650 825
KNO; 1900 950
CaCl,.2H,0 440 220
Kl 0.83 0.415
CoCl,.6H,0 0.025 0.0125
MgS0,.7H,0 370 185
MnSQO,.4H,0 22.3 11.15
ZnS0,.7H,0 8.6 4.3
CuSQO,.5H,0 0.025 0.0125
KH,PO, 170 85
H3;BO, 6.2 6.1
Na,M00,.2H,0 0.25 0.125
FeSO,.7H,0 27.8 13.9
Na,-EDTA 37.26 18.63
Thiamine-HCI 0.1 0,1
Pyridoxine-HCI 0.5 0,5
Nicotinic Acid 0.5 0,5
Glycine 2.0 2,0
Myo-Inositol 100 100
Sukrosa 30000 30000
Agar 8000 8000

Source : Modified from Taji et al. (1997).

Seeds of dragonfruit are located in
fruit meat, in innert part of the fruit. Thus,
they are relatively sterile, do not need to be
sterilized hardly, using a lot chemicals. It
IS a wise procedure to sterilize dragonfruit
seeds severely, using a low concentration of
soft chemicals, and culture the seeds in a
lower minerals concentration, by which the
laboratory consumption of chemicals could
be saved.

The use of MS (Murasighe and
Skoog, 1962) media to germinate seeds of
many plants has been common. Chaturani
and Jayatilleke (2006) reported that in vitro
germination percentage (98,5%) of dragonfruit
seeds using MS media, was significantly
higher than those obtained in vivo. Rodziah
et. al. (2010) reported the highest germination
percentage of red purple dragonfruit seed
after three weeks in culture was obtained in
MS (87.0%) compared to other basal media,
while addition of indolebutyric acid (IBA)
alone or in combination with benzylaminopurine
(BAP), generally decreased the germination
percentage.

Basri (2004) stated that MS media is
a high macro and micro nutrients basal
media that has been used by nine among ten
laboratories in the world. In Biotechnology
Laboratory of Agriculture Faculty at Tadulako
University, germination of various plant
seeds such as kiwi (Kasim, 2012), apple
(Yuliana, 2005; Samudin, 2009b) and pear
(Ridwan, 2006) has been done using a half
strength MS media.

Beside the use of media, an efficient
technique in sterilization physically as well
as chemically is important to save high
chemicals used in laboratories. Commercial
products used as sterilizing agents such as
Bayclin (a local household bleach containing
5,25% NaOCl), instead of clorox (laboratory
standard 100% NaOCI), is more reliable to
be used, due to easier to be found in local
merkets and significantly cheaper in price.
Therefore, it is important to findout an efficient
as well as effective procedure in sterilizing
and germinating the seeds.

MATERIALS AND METHOD

Explant Source. Healthy fresh mature red
dragonfruits obtained from local supermarket,
were used as explant source. A three quarter
middle part of the fruit was taken, and cleaned
with running tap water for 5 minutes. This
part would be devided into three parts, to be
treated differently in sterilization. The seeds
of each sterilization procedure were then
cultured in full and half strength MS media.
Composition of the full and half strength MS
media can be seen in Table 1.

Culture Condition. Full and half strength MS
media had been used, with 3% saccarose,
0.1 g/L myoinnositol, 1 ml/L MS vitamins,
and 8 g/L agar. The pH of each media was
adjusted to 5,7-5,8 using 0,5 N NaOH and
HCI, prior to autoclaving at 121°C, 17.5 psi
for 15 minutes. All cultures were incubated
in continuous light with illumination intensity
of 2500 lux at the top of culture vessels using
fluorescent lamps.

Design and Experimental Procedures.
The research was arranged as factorial
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completely randomized design with two
factors. First, sterilization technique consisting
of three levels i.e:

S1 : The fruit meat including seeds of
3x3x3 cm® was washed with sterile
distilled water for three times, then
rinsed in Bayclin 5% for 15 minutes,
followed by washing in sterile distilled
water for three times. The sterile fruit
meat then was brought to the air flow
laminar, and ready to culture.

The seeds were taken from the fruit
meat, then rinsed in 5% Bayclin for
15 minutes, then washed with sterile
distilled water three times. The seeds
were ready to culture in the air flow
laminar.

The seeds were taken from the fruit
meat, then rinsed in 15% Bayclin for
15 minutes, then washed with sterile
distilled water three times. The seeds
were ready to culture in the air flow
laminar.

Second, the strength of MS media
consisting of two levels i.e: full (in macro
and micro nutrients) MS (M;) and half
strength MS (M,). Thus, there were 6
treatment combinations. Each combination
was replicated three times, therefore there
were 18 experimental units. Each unit consisted

S2 :

S3:

Table 2. Time to Germinate (Days in Culture)

of 35 seeds. The effects of the treatments
were recorded as time to germinate,
percentage of germination 1 and 2 weeks
after culture, percentage of seedlings with
opened cotyledones 1 and 2 weeks after
culture and the existance of contamination,
including the contamination level and the
time to contaminate. All the datas were
subjected to Analysis of Variance and the
mean differences among the treatments
were analyzed using Honest Significant
Difference (HSD) at the level of 5% or 1%
(Gomez and Gomez, 1995 and Kemas, 2004).

RESULTS AND DISCUSSIONS

Results.

The results of this experiment
show that the strength of MS media and
sterilization method significantly affected
all parameters observed, while interaction
between the treatments was highly significant
on the percentage of opened cotyledone
seedlings one and two weeks after culture,
and significantly affected the time to germinate
as well as the percentage of seed to
germinate one and two weeks after culture.

The means of the time to germinate
(days in culture) by the treatments can be
seen in Table 2.

Treatment Media HSD 5%
S M1 M2 0.7412
S1 4.0000° 4.0000°
S2 4.0000°, 2.6667%
S3 3.0000%, 2.0000%,

HSD 5% 0.5951

* Remarks : Means Within a Column and a Row Followed by the Same Letter do not Differ Significantly

using HSD (P = 0.05).

Tabel 3. Percentage of Seed Germination 1 Week in Culture

Treatment Media HSD 5%
S M1 M2 0.1809
S1 0.0476°% 0.2381°%,
S2 0.0667% 0.5143°,
S3 0.5429°, 0.6762°,
BNJ 5% 0.1453

* Remarks : Means Within a Column and a Row Followed by The Same Letter do not Differ Significantly

using HSD (P = 0.05).
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Tabel 4. Percentage of Seed Germination 2 Weeks in Culture

Perlakuan Media BNJ 1%
S M1 M2 0.2785
S1 0.1809%, 0.6000°,
S2 0.4476°% 0.9524°,
S3 0.9486", 0.9905°,

BNJ 5% 0.2236

* Remarks : Means Within a Column and a Row Followed by the Same Letter do not Differ Significantly

using HSD (P = 0.05).

Table 5. The Percentage of Seedlings with Opened Cotyledones 1 Wic

Perlakuan M BNJ 1%
S M1 M2 0.1705
s1 0.0000% 0.00%
S2 0.0000% 0.1333%
S3 0.0000%, 0.5333",

BNJ 1% 0.0962

* Remarks : Means Within a Column and a Row Followed by the Same Letter do not Differ Significantly

using HSD (P = 0.05).

Tabel 6. The Percentage of Seedlings with Opened Cotyledones 2 Wic

Perlakuan M BNJ 1%
S M1 M2 0.2334
S1 0.1143%, 0.3429°,
S2 0.1238% 0.8286°,
S3 0.8190°, 0.9238°

BNJ 5% 0.1952

* Remarks : Means Within a Column and a Row Followed by the Same Letter do not Differ Significantly

using HSD (P = 0.05).

The results show that seeds separated
from the fruit meat prior to rinsing in 15%
Bayclin for 15 minutes, then washing in
sterile distilled water three times (S3M2),
and then cultured in half MS, were the
fastest to germinate (2.00 days in culture)
compared to all other treatments. The seeds
of S2M2 treatment started to germinate in
2.67 days in culture (dic), of S3M1 3.00 dic
and of the rest treatments 4.00 dic.

Percentage of seed germination 1
and 2 weeks in culture (wic) can be seen in
Table 3 and 4.

Half MS gave higher germination
percentage at all sterilization methods 1 and
2 wic. In the first week, there were 68% seeds
germinated in S3, which is significantly
higher than those obtained from the other
sterilization methods. Similar pattern happened

in the second week, where 99.05% seeds
germinated from S3, eventhough there were
only a little differences compared to S2 in
the same strength MS and S3 in the other
full MS (95.24%).

The percentage of seedlings with
opened cotyledones 1 and 2 wic can be seen
in Table 5 and 6.

In the first week, 53% of the
seedlings cultured in half MS and sterilized
as S3 had opened cotyledones, which is
significantly the highest compared to other
treatments. While in the full MS none of
seedlings had the opened cotyledones. In
the second week, most of the seedlings
cultured in half MS and sterilized as S3 had
opened cotyledones (92.38%), followed by
those obtained from S2M2 (82.86%) and
S3M1 (81.90%).
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Figure 1A: Seedlings of S1. 1B: Seedlings of S2. 1C: Seedlings of S3.
1D: Seedlings of Full MS. 1E. Seedlings of Half MS.
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Figure 2.

Results of Different Sterilization Methods.
2A &2D. S3 Seeds, 2B &2E. S2 Seeds and 2C &2F. S1 Seeds

DISCUSSIONS

The results show that half MS
media, was significantly better to germinate
dragonfruit seeds than full MS. Similarly,
removing seeds pulp, followed by rinsing
in 15% Bayclin (household bleach with
5.25% NaOCI) for 15 minutes and washing
in sterile aquadest three times (S3), also gave
a better result (faster and higher percentage
of seed germination). Combination of both
treatments gave 99.05% germinating seeds
and 92.38% opened cotyledon seedlings
after 2 weeks in culture (Figure 1A-1E).

Sterilization with the S3 procedure,
resulted in seeds free from attaching pulp
(Figure 2A). These seeds were easy to take,
move into the media and were also easy to
be arranged on the media with the help of
a pincer, when culturing in the Laminar
(Figure 2D). In contrast with that results,
using only 5% Bayclin in the same procedure
(S2), resulted in a very stikky gel structure
attaching to the seeds. These seeds tended
to stik together, were difficult to be seperated

thus they were hardly to take, move into the
media and were also difficult to be arranged
on the media with the help of a pincer
(Figure 2B and E). While the seed picked
up one by one from the fruit meat (S1), did
not result a stikky like-gel structure, relatively
easy to handle in laminar than the seeds of
S2. These seeds however, were surrounded
severily by red fruit meat, and to pick up the
seeds from the fruit meat, the operator must
provide a sterile large Petridish for the work
(Figure2 C and F).

Regarding the process of germination,
Hopkins (1997) explained that plant seed
germination is initiated by imbibition of
water to the seed coat tissue, which is
driven primarily by physical surface-acting
or matric forces, due to hydraulic properties
of water. Therefore, removing barrier on
water imbibition, such as removing pulp
from the seed coats in this research, results
in favourable condition for seed germination.

Some plant physiologists such as
Hopkins (1997) and McDonald (2015)
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explained that environmental conditions
whichare necessary for germination are
essentially water, oxygen and adequate
temperatures during imbibition and even
along the subsequent stagesof growth and
development after imbibition in germination
process. Nutrient requirement is not stated
as essential during germination, therefore,
it is reliable if half MS gave a better result
to germinate the seeds. Some researches have
reported a better results on seed germination
using half MS on various species, such as
Shadang et al. (2006) and Ali et al. (2011)
for orchid, Kainde and Wagania (2010) for
Indonesian mahoni (Swietenia mahagoni),
and Mishra et al. (2013) for a multipurpose
tree Pterocarpus marsupium Roxb, and in
same Laboratory, Kasim (2012) have succeed
to germinate kiwi seed using half MS.
According to McDonald (2015) and Gunawan
(1988), since MS medium has a relative high
macro and micronutrient content, it is often
used in half or eventhough quarter strength.

In relation with sterilizing agents,
the use of Bayclin (household bleach
containing 5.25% NaOCI), in concentration
of 5% has been effectively to sterilize such
explant in this research, as zero contaminated
culture was found. However, this such low
concentration could not remove attached
pulps from the seeds, resulted in barrier to
water imbibition by the seed coats, which is
in turn slowing the germination process. In
the same Laboratory, seeds of various species
such as apple (Samudin, 2009b), pear (Ridwan,
2006), dragonfruit (Samudin, 2009a) and
kiwi (Kasim, 2012) have been succeed to be
sterilized using 15% Bayclin for 15 minutes

exposure.
The effectiveness of  sodium
hypochlorite as disinfectant, has been

widely published. A Canadian agency of
provincial health services authority, the BC
Centre for Disease Control (2003), in a
guide to selection and use of disinfectants

classify hypochlorites including sodium
hypochlorite into intermediate level disinfectant.
It is stated that hypochlorites are the most
widely used of chlorine disinfectants, and
sodium hypochlorite is an available one in
liquid form, commonlyas aqueous solutions
of 4 to 6% sodium hypochlorite, which are
readily available as “household bleach”.
They have a broad spectrum of antimicrobial
activity, are unaffected by water hardness,
are inexpensive and fast acting, and have a
low incidence of serious toxicity (Gamage,
2003). Therefore, the use of sodium hypochlorite
as disinfectant in tissue culture practice,
whether as laboratory standard clorox or as
a household bleach has been widely reported.

The use of local household bleach
containing 3.5% sodium hypochlorite has
been stated as the most simple, effective
and economical explant surface sterilant for
cowpea, rice and sorghumseeds by Oyebanji
et al. (2009), producing highest reduction
in bacterial and fungal contamination (0%)
for 20-45 minutes exposure.

In this research, the 15% Bayclin
(household bleach containing 5.25% NaOCI)
is equal to 0.788% NaOCI, a much lower
concentration of NaOCI compared to other
researchers mentioned above. Thus, the
sterilization method used in this experiment
is more economically reliable to produce
clean dragonfruit seeds explant.

CONCLUSSION

Based on the results and discussions,
can be concluded that removing seed pulp,
prior to rinsing the seeds in 15% Bayclin
(household bleach with 5.25% NaOCI) for
15 minutes followed by washing in sterile
aquadest three times, and cultured in a half
MS produce fast and high seed germination
of 99% with 92% opened cotyledon seeds
after 2 weeks in culture.

38



REFERENCES

Ali Maslini Japar, Murdad Rosmah and Abd Latip Mariam, 2011. In Vitro Seed Germination of Bornean
Endemic Orchids Dendrobium tetrachromum and Dendrobium hamaticalcar. UMTAS.

Anonymous, 2011. Value Chain of Dragon Fruit of Binh Thuan Province. AXxis Research
(http://www.agroviet.gov.vn). Accessed 25 January 2011.

Anonymous, 2014a. Dargon Fruit. Wikipedia Enciclopedia. (http://id.wikipedia.org/wiki/ Buah_naga).
Accessed 17 Pebruary 2014.

Anonymous, 2014. Palu City. https://id.wikipedia.org/wiki/Kota_Palu. Accessed 5 October 2014.

Basri, Z., 2004. Plant Tissue Culture. Tadulako University. Palu.

Chaturani, GDG and Jayatilleke MP., 2005. Studies of In Vitro Germination Ability of Dragon Fruit
(Hylocereus undatus). Proceedings of the Tenth Annual Forestry and Environmental Symposium 2005.
Department of Forestry and Environmental Science, University of Sri Jayewardenepura. Sri Lanka.

Gamage Bruce, 2003. A Guide to Selection and Use of Disinfectants. Canadian Agency of Provincial Health
Services Authority. The BC Centre for Disease Control.

Gomez, K.A. and A.A.Gomez. 1995. Statistic Procedure for Agriculture Experiment. Translation by Endang
Syamsuddin and Justika S. Baharsjah. Ul-Press. Jakarta. Pg: 342-360.

Gunawan, L.W. 1988. Tissue Culture Technique. Plant Tissue Culture Laboratory. PAU. Biotechnology.
IPB. Bogor. Pg: 309.

Hanafiah, K.A., 2004. Experimental Design. 3" Edition. PT. RajaGrafindo Persada. Jakarta.

Kainde Reynold P. and Wagania Billy, 2010. Study of “Indonesian Mahoni” (Swietenia mahagoni)
Seed Germination on Various Media In Vitro. Eugenia. Vol. 16 No. 1.

Kasim Hawalina, 2012. The Shoot Growth of Kiwi (Actinidia deliciosa) on Various Gelling Agents In Vitro.
Central Sulawesi Local Institute of Research and Development. Media Litbang Sulawesi Tengah.
Vol. V No. 1. Pg: 42-46.

Kristanto, D., 2009. Dragon Fruit, Cultivating in Pots and Farm. Penebar Swadaya. Jakarta.

Mishra Yogeshwar, Rawat Rimi, Nema Brajesh and Shirin Fatima, 2013. Effect of Seed Orientation and
Medium Strength on In Vitro Germination of Pterocarpus marsupium Roxb. Notulae Scientia
Biologicae 5(4). Pg. 476-479.

McDonald Miller B., 2015. Physiology of Seed Germination. Seed Biology Program Department of
Horticulture and Crop Science Ohio State University Columbus. Accessed 5 March 2015.
http://seedbiology.osu.edu/HCS631_files/4AB%20Seed%20germination.pdf.

Murashige, T. and F. Skoog, 1962. Arevised Medium for Rapid Growth and Bio Assays with Tobacco Tissue
Cultures. Physiology Plantarum. 15: 473-9.

Nguyen Phuong Thao, John E.B., J. Campbell, Nguyen Minh Chau, 2004. Good Agricultural Practices and
EUREPGAP Certification for Vietnam’s Small Farmer-Based Dragon Fruit Industry.
USAID/Vietnam Vietham Competitiveness Initiative (VNCI), Ho Chi Minh City. Vietnam.

Oyebanji, O.B., Nweke O., Odebunmi O., Galadima N.B., Idris M.S., Nnodi U.N., Afolabi A.S. and Ogbadu

G.H., 2009. Simple, Effective and Economical Explant-Surface Sterilization Protocol for Cowpea,
Rice and Sorghum Seeds. African Journal of Biotechnology. Vol. 8 (20), pp. 5395-5399.

39


http://www.agroviet.gov.vn/
https://id.wikipedia.org/wiki/Kota_Palu
http://seedbiology.osu.edu/HCS631_files/4B%20Seed%20germination.pdf

Ridwan, M., 2006. Initiation of Pear (Pyrus pyrifolia cv. Sweet Pear) on Various Concentration of
Benzylaminopurine and Indoleacetic Acid. Bachelor Thesis (not published). Agronomy Department.
Agriculture FacultyTadulako University. Palu.

Rodziah K., Ahmad L.L., Rokiah Z. And Hafsah J., 2010. Basal Media for In Vitro Germination of
Red-Purple Dragon Fruit Hylocereus polyrhizus. J. Agrobiotech. Vol 1.

Samudin, S., 2009a. The Effect of Auxin-Cytokinin Combination on Dragon Fruit Growth. Central Sulawesi
Local Institute of Research and Development. Media Litbang Sulawesi Tengah. Vol. Il No. 1.

Samudin, S., 2009. The Effect of Cytokinin and Naphthaleneacetic Acid Combination on the Initiation of
Apple (Malus sylvestris Mill). J. Agroland. 16 (3) : 193-198.

Shadang, R., Dwivedi Padmanabh, Hegde N.S and Ahmed N, 2007. Effect of Different Culture Media on
Seed Germination and Subsequent In Vitro Development of Protocorms of Hygrochilus parishii.
Indian Journal of Biotechnology. Vol 6 Pg. 256-261.

Sven Merten, 2003. A Review of Hylocereus Production in the United States. J. PACD. Vol 5. Pg 98-195.

Yuliana, 2005. InVitro Initiation of Apple (Malus Silvestris cv. Fuji) on Different Concentration of

Benzylaminopurine and Naphthaleneacetic Acid.Bachelor Thesis (not published). Agronomy
Department, Agriculture Faculty. Tadulako University. Palu.

40



