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Abstract

Propagationin vitro of Tetrastigma leucostaphylum as a host plant foRafflesia is
one of the alternatives that must be explored sustainable conservation effort for
Rafflesia. This research was conducted as a preliminaryysbimdpropagation of T.
Leucostaphylum. Two step of research was vitro seed germination and inducing
rooted callus formation.

The result showed that. Teucostaphylum seed germination is epigeal with
seedling emergence period ranging 30-60 days afterting (dap), regardless of
presence or absence of light. Percentage of semdirgged after 60 days was 54-
60% of the total seed that germinated in mediarreats. Murashige-Skoog (MS)
medium + 0,5 mg/L Kinetin was a better medium tonpote seed germination.
Callus formation began 7 dap on MS medium + 2 migAA. While, MS medium +
2 mg/L 2,4-D, callus formation began 21 dap. lis thnedium, a cutting part of
hypocotyl resulted some phenolic that make the amedbrowning. Rooted callus
formation was seen after 21 days on MS mediummgZd NAA and it was not
evident with the addition of 2 mg/L 2,4-D. Callusogucing roots is a better source
for germination and infection &lafflesia seed for the next research.
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[.INTRODUCTION

Tetrastigma (family: Vitaceae) covers 100 species and spreads throughout traptts
subtropical area in Asia and northern Australigpeetively. Some of those species
are traditionally used for medication in Indonearad Malaysia especially the leaf
poultice to treat fever and headache. In Philipplie&astigma is used to cure scabies
and diuretic but for external use only. In Vietnaemjract of the leaf is used either
internally or externally to treat headache and feWe addition, the fruit of some
species offetrastigma can be used as foodstuffs (Lemmens, 2003).

Tetrastigma is well known as the exclucive host of the paradiafflesia
(Nais, 2001). Most oRafflessia in Sumatra subsist parasitically datrastigma type
Tetrastigma leucostaphylum. Because of the shortage of the host plant, dteral
propagation ofRafflessia becomes difficult which in turn lessen its existenn
nature (Attenborough, 1995 and Meijer, 1997). Theaosisly damaged habitat of
Sumatra is also attributable to this condition amakes Rafflessia to be only found
in some protected areas (Zuhud, Hernidiah and Hiki@97 and Sofyantét al,
2007).In vitro conservation is so important that it enables ysrégerve the existence
of Rafflessia in Sumatra by carrying out vitro propagation of the host plant.

As far as we know, there has been no or a fewatiiee aboutin vitro
propagation ofTetrastigma thus leaving difficulties in researching it. Artexhative
of propagation of tissue culture dfetrastigma is an adaptation of technique
employed in tissue culture ofitis genus coming from the same family as
Tetrastigma genus (familyitaceae).

In vitro propagation of genugitis, particularly grape, has been commercially
carried out since longtime ago as the needs offthiiscontinue to grow (Akbas et al,
2004; Salami et al, 2005 and Alizadeh, Singh anitd?a2010). Jaskarst al added
auxin, a growth regulator from NAAL{Naphtaleneacetic acid) type to induce rooted
callus formation and embryo of a cutting part oé thrape leaf with NAA with

concentration approximately 2 mg/L on Murashige<g@k@MS) medium.
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This preliminary study aimed at observing the pgrad seed germination of
T. leucostaphylum, compatibility of the medium, and proper enviromtad condition
for the seed germination. Induction of rooted alfermation later acts as the

medium for infection sources of tiRafflessia seeds in itsn vitro conservation.

I1.MATERIAL AND METHOD
2.1. Plant Material

Plant materials of Tleucostaphylum were collected from The Andalas Botanical
Garden area. The plant materials used as the d¢xpdamirce are those fruits with
seeds.

2.2. Tissue Culture Media

Murashige—Skoog (MS) was used as the basic medidoed with modified active
carbon, kinetin, NAA I-Naphtaleneacetic Acid), and 24-D (2/4-
Dichlorophenoxyacetic acid), and used properly according to the phase of the
research. 0,7 % of agar and 3 % of sucrose weneadided to the medium. Acidity of
the culture medium was controlled until it reacipét5, 50, 5. The culture medium
was heated until it boiled before they were poungd sterilized-culture bottles. The
culture medium was then covered with aluminum &oitl paper and finally tied with
rubber bands. The culture-bottles were sterilizgduging autoclave for 15 minutes

with 121°C and on 15 Ibs pressure.
2.3 Sterilization of Explants

The ripe fruits of T.leucopstaphylum collected from the field were physiologically
sterilized. The sterilization includes soaking thge fruits in 5% of commercial
detergent solution for 20 minutes and washing tloanstream (flowing water) for 5

minutes. The fruits were then rinsed with alcoh@%/for 5 minutes, hcommercial
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bleach 30% + 2 drops of Tween 20 for 5 minutes fieefeashed with sterile distilled
water for three times. The fruits were then peedad the seeds were taken and
sterilized with alcohol 70% for 3 minutes and witiapochlorite 10 % + 1 drop of
Tween 20 for 3 minutes before finally washed witkrige distilled water for 5

minutes. The sterilized seeds were ready to beaimiptl on the treatment media.
2.4. Method of the Research

This research was conducted by using experimen&hod where the data were
analyzed descriptively. The research comprises stages: thein vitro seed

germination of thdl. leucostaphylum and the induction of two types of auxin on the
cutting part of hypocotyl of. leucostaphylum by in vitro. The phases of the research

are explained as follows:
a. Invitro seed germination @f. leucostaphylum

The seed was germinated on four media types: basitum MS, MS + 1 g/L
active carbon, MS + 0,5 mg/L kinetin and MS + &§/L kinetin + 1 g/L

active carbon. The seed-contained culture mediae wdaced on two
treatments, i.e. in a room with 12 hours light piperiodism and in a dark
room until the seed germinated. The parameterdsérwation included the
types of germination, the period (range days) @&dsgermination, and the

percentage of seeds that germinated.

b. The effect of the two types of auxin byvitro in inducing the rooted callus

on a cutting part of hypocotyl @t leucostaphylum.

The hypocotyl of shoot was cut and used as an stg&ource in this phase.
The hypocotyl was then implanted on two types ofliad¢o induce rooted
callus formation. Media employed in this stage wd& + 2 mg/L NAA + 0,5
mg/L kinetin and MS +2 mg/L 2,4-D + 0,5 mg/L kinetiThe hypocotyl-

contained media culture was placed on two treatmesdia, i.e. in a room
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with 12 hours light photoperiodism and in a darkonmo fortnightly
respectively to induce the callus formation. Theapzeters of observation
included the time of callus formation, time of redtcallus formation, types

and color of callus, and percentage of callusranted callus formation.

On every stage of the research (with an exceptiothé¢ dark room), the explants
were kept on incubation room with a controlled tigg and temperature. The
temperature of incubation room was arranged ran@iagn 24C to + 2°C with
photoperiodism 12L /12D (12 hours light and 12 dsadark) and the light intensity
ranging from 1000 to 1500 Lux.

I11.RESULT AND DISCUSSION
3.1.Invitro seeds germination of Teucostaphylum

Having tested thein vitro seed germination ofT. leucostaphylum on two
environmental conditions, it was uncovered that #iezsence of light during
germination did not affect the period of germinatiased on the result of this
research, it can be concluded that the absencetuf did not affect germination
effectiveness. It means that germinationrofeucostaphylum seeds is not influenced
by lighting exposure. However, phenolic formation veatment media with the
presence of light was higher compared to the medmment with the absence of
light. The former showed more phenolic than therldid (Figure 1 A-B).

The type of seed germination is epigeal in which lilgpocotyl elongated and
cotyledons raised from the growing media (figure The plants with this type
include cucumber, cotton, sesbania (Tschler, 2G20)flower, pea and flax (Klicova,
Sebanek and Vlassic, 2004).

The table 1 show that the range days needed byetbe to germinate are 30
days after being implanted on the media for aktireents. The seed that germinated

the highest was seen on the MS treatment by addligng/L kinetin. This proves
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that kinetin serves as growth regulator substawb&h is capable of promoting the
seed germination. Conversely, the seed, which geted the lowest, was seen on
the MS treatment without the growth regulator sabsg.

The addition of active carbon does not affect tteeving media except that it
can reduce the phenolic effect produced by theastplon the media. Generally,
phenolic produced do not affect thevitro seed germination oF. leucostaphylum.
Klicova, Sebanek, and Vlassic (2004) assert thal sggrmination of sunflower
considerably requires the growth regulator substariccytokinin types to induce the

growth of the sunflower shoot with the use of 0,12%6(6-Benzyladenin).

3.2. The influence of the two types of auxin inunghg byin vitro the rooted callus
on a cutting part of hypocotyl @t leucostaphylum.

Based on the testing, it showed that the MS mediadded with 2 mg/L NAA,
performed better in inducing the rooted callus fation compared to the MS
medium, added with 2 mg/L 2,4-D (table 2). In tbenfier process, it showed that the
elongation process and callus formation alreadyabed days after planting.
Meanwhile, in the later process, it showed that thedium became brown
(browning) and the tissue did nod not grow, butuskr The rooted callus formation
noticeably began after 21 days after planting antteatment MS Medium with 2
mg/L NAA. However, on the MS Medium with 2 mg/L 234 the callus was formed
but no sign of root formation (Figure 2).

The two-weeks darkening period did not affect tineetof callus formation
because they showed similar responses for the tiffereht treatments. The
elongation and the initial callus formation occdria the MS Medium with 2 mg/L
NAA, meanwhile in the MS Medium with 2 mg/L 2,4-Bhe hypocotyl became
brown on its cutting print 60 days after plantifgglre 2).

Jaskaniet al (2008) showed the rooted callus formation, which @otential
for embryo formation on a cutting of grape leaf &yding 2 mg/L NAA as the
promoting medium of callus formation on the MS basiedium. Formerly, Xet al



Surya and Idris in vitro culture of Tetrastigma leucostaphylum

(2005) added 1 mg/L 2,4-D to promote the callusnfation which did not initiate the
root formation , but to promote the somatic embiibey also added 1 mg/L NAA
and 0,25 mg/L BA which formed the callus withoubtrdormation of the grape.
Akbaset al (2004) added 1 mg/L NAA on the medium to induce shoot formation

of grape.

Table 1. Range days of seed germination and pegemf germination after 60 days
in lighting condition 12 HL/12HD

No Tretament Range days of Percentage of Morphological
germination (dap) germination(%) Performance of shoot
Root formed, cotyledons
1 MS 30-55 54 raised, hypocotyls
elongated, medium became
brown
Root formed, cotyledons
MS + 0,5 mg/L raised, hypocotyls
2 kinetin 30-54 60 elongated, medium became
brown
. Root formed, cotyledons
3 MS + 1 g/L active 30-52 56 raised, hypocotyls
carbon
elongated.
MS + 1 g/L active Root formed, cotyledons
4  carbon + 0,5 mg/L 30-52 56 raised, hypocotyls
kinetin elongated.

Table 2. Period of callus and rooted callus fororatpercentage of callus and rooted
callus formation (dap; day after planting)

. Period of rooted Percentage of Percentage of
Period of callus . .
Treatment formation (dap) callus formation Callus Formation rooted callus
P (dap) (%) formation (%)
MS + 2 mg/L NAA
+ 0,5 mg/L kinetin 710 21-30 100 80
MS +2 mg/L. 2,4-D 15-21 21-45 100 0

+ 0,5 mg/L kinetin
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Figure 1. Seeds germination of [Bucostaphylum on two environmental conditions
in MS basic medium after 8 weeks of treatment (AeBd on 4 types
media with 12 hours with light photoperiodic/12 mwvithout light after
60 days (C-F) A). On dark condition and B). On duts light/12 hours
dark condition, C). MS; D) MS + 1 g/L active carbdf). MS + 0,5 mg/L
kinetin and F). MS + 1 g/L active carbon + 0, 5 ilmgihetin.

Figure 2. Formation of rooted callus on a cuttingrtpof T. leucostaphylum
hypocotyl. A) MS + 2 mg/L NAA + 0,5 mg/L kinetin drB) MS + 2 mg/L
2,4-D + 0,5 mg/L kinetin ( symbdl means 30 days after planting, symbol
2 means 60 days after planting, bar = 0,5 cm)
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The rooted callus formation can be a main mediullpetaised as infection sources of
Rafflesia seed byin vitro. Rafflesia considerably depends on its host (plant) roots to
grow. With the presence of rooted callus, it canubed as the main medium for
germinating and growing the Rafflesia byvitro. Zhouet al (2004) usedBrassica
Napus as the main sources to inf@@tobanche by in vitro. Kusumotoet al (2007)
used the root offrifolium pratense as the source t@robanche minor infection in

studying the interaction between parasitic pfardbanche minor and their host.

CONCLUSION
According to the research, some conclusions cairden:
1. The MS basic medium added with 0,5 mg/L kinetin kear as a better
medium in promoting the seed germinatiorT et astigma.
2. The formation of rooted callus can be producedhenMS medium by adding
2 mg/L NAA + 0,5 mg/L kinetin. Meanwhile, the MS diam added with 2
mg/L 2,4-D + 0,5 mg/L kinetin performed better inomoting the callus

without root.
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