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Micropropagation of Mangosteen Through Young Leaf Culture
Sompong Te-chato and Mongkol Lim

Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University

Hat Yai, Songkla 90112, Thailand

ABSTRACT

A four-step procedure was used for plant regeneration from in vitro grown

laminae (5-15 mm long) of mangosteen. Step I medium was Murashige and Skoog
__(MS) with benzyl adenine {BA) at 0.5 mg/l in combination with thidiazuron (TDZ)
#6\5 mg/l.  Step H medium was woody plant medium (WPM) with BA alone at 0.1
mg/l.  Step III medium was step 1l medium overlaid with half strength liquid MS with
0.06 naphthaleneacetic acid (NAA) and 0.03 mg/1 BA. Step IV medium was WPM
with 0.25 mg/l BA, 0.25% activated charcoal (AC) and or 5.6 mg/l phloroglucinol
(PG). Lamina explants were cultured in medium I for 3-4 weeks to induce callus and
the calluses were subcultured to the medium I for 2-3 times in order to multiplication.

Step H medium was designed to induce leaf primordia. Medium III and IV were used

to promote elongation of the shoots and induce roots, respectively.



Effects of Explant Types on Meristematic Nodular Callus Formation from
Young Leaves of Mangosteen

Sompong Te-chato'

ABSTRACT

Callus induction from various types of leaf explants were investigated. All the leaf explants
were cultured on callus induction medium for 3-4 weeks, Subculture of the callus was carried out 3-4
woek intervals. The results showed that whole leaf explants produced meristematic nodular calli
which could be multiplied and regenerated into plantlets. The calli arised from proximal end, midrib
and lamina in all explants. Segmented leaf explants produced friable calli that were easily dispersed
in liquid medium to establish cell suspension cultures. Most of Jeaf apex both in whole leaf or
segmented leaf explants provided fuzzy or lignified callus which can not be multiplied and induced
to form meristematic nodules. Stripped leaf explants also provided meristernatic nodule callus but
growth and multiplication rate were much lower than that of whole lcaf explants. In casc of clonal
propagation of mangosteen through meristematic nodule callus, it is advisable to use whole leaf
cxplant.

key words : explant type, callus, mangosteen, meristematic nodule, young leaf
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Improvement of Mangosteen (Garcinia mangostana 1.} In Vitro by Gamma-Ray

Inen wanwil' waz audes wyzln'

ABSTRACT

Callus obtzined from culturing young purple leaves of mangosteen (Garcinia mangostana L.)
were treated with gamma ray in difference doses, 0, 5, 10, 20 and 40 gy. After cultured for 3 weeks,
callus recover rate was checked.Significant decrement of recover rate was found in 20 and 40 gy
compared to control. At such dosape levels also affected stem growth length and generated some
abnomal characters in plants (M1R1) such as two leaves apex, serrate leaves and advcntiﬁous
branches. Peroxidase enzyme was assayed to confinn genetic variation. Eventhough, no difference of
banding pattern was detected at zone 1 but more activity of peroxidase was observed in treated plants,
especiall.y 20 gy. However, banding pattern of this enzyme at zone 2 of all treated plants were
different from control indicated induce mutation could be generated .

key words : improvement, mangosteen, in vifro, gamma-ray
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'ORIGINAL ARTICLE

Recent potential in the biotechnology of mangosteen
I : Micropropagation

Sompong Te-chato

Abstract
Te-chato, S.

Recent potential in the biotechnology of mangosteen I : Micropropagation
Songklanakarin J. 8ci. Technol., 1998, 20(3) : 275.284

Micropropagation of mangosteen {n vitro could be established by 3 types of cultures; seed, young
red leaf and callus culiure. Seeds and sced segments provided a maximum number of shoot bud in Mura-
shige and Skoog (MS) or modified MS (MMS) enriched with BA (25 pM or 5 mg/l). Young purple leal
cultures provided a wide range of 2 to 40 shoots per leaf. In this case, the leaves or a cluster of shoots must
be pre-cultured in the two-phase medium which was medified for a number of tiny shoet bud induction.
Callus cultures were established using a four-step culture procedures. First, callus was induced on callus
induction medium (CIM}, followed by induction of shoot primordia on shoot primordia induction medium
(SPIM), elongation of the shoot on shoot elongation medium (SEM) and subsequently inductien of root
on root induction medium (RIM). Nodular calli could be induced from almost all explant on benzyladenine
(BA) and thidiazuron (TDZ) containing MS medium. Callus cultures gave the most advantageous to
micropropagation of mangosteen due to its successive proliferation and production of plantlet year round.
Moreover, it may be useful to apply in vitro technique for mangosteen improvement, especially, induction
of somaclonal variations or mutations.

Key words : mangosteen, biotechnology, micropropagation, callus culture, seed culture,
young purple leaf

M.Agr(Crop Biotechnology), Assoc. Prof., Department of Plant Science, Faculty of Natural Resnurces,
Prince of Songkla University, Hat Yai, Songkhla, 90112, Thailand.
Recejved 15 December 1997 Accepted 2 April 1998
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Recent potential in the biotechnology of mangosteen
I1 : Cultivar improvement

Sompong Te-chato

Abstract
Te-chato, S.

Recent potential in the biotechnology of mangosteen II : Cultivar improvement
Songklanakarin J. Sci. Technol., 1998, 20(3) : 285-293

Somaclonal variation obtained from culturing apomict seed of mangosteen on modified Murashige
and Skoog (MMS) medium supplemented with 25 uM benzyladenine (BA) for 8 weeks consisted three
types of phenotypic variants; chimera, malformed leaves and chlorosis. Phenotypic variation frequency of
those variants ranged from 6x10 (for chimera) to 3x10°? (for chlorosis). In the case of induced mutation,
gamma irradiation at 10 grays and 0.5% ethylmethane sulfonate (EMS) caused more than 50% decrement
of percent leal forming callus. DNA analyses of culli induced from treated and non-treated leaves by
randomly amplificd polymorphic technique (RAI'D) revealed difference polymorphisms. This conflirims
radio- and chemo-sensitivity of the two different types of mutagens. The results of DNA analyses were
related with an inhibitory effect on percent leaf ferming callus.

Key words : mangosteen, biotechnology, cultivar improvement, somaclonal vartation,
RAPD

M.Agr.(Crop Biotechnology), Assoc. Prof., Department of Plant Science, Facully of Natural Resources,
Prince of Songkla University, Hat Yai, Songkhla, 90112, Thailand.
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Songklanakarin J. Sci. Technol. Potential in the biotechnology of mangosteen
Vol. 20 No. 3 Jul.-Sep. 1998 286 Te-chato. 5

unandes
auee wrsla
AnumnvaamilEmaluladirmmiuisgaluilogiu 11 : msdFudyanug
2. asvamniund amn. 2541 2003) : 285-293

msnmﬂﬁ’uﬁfmnnmm:Lguqnuﬁnﬁaqﬂiuawﬁwﬁgniﬁﬂuqun“ﬁmtn:aqﬂ (MMS) Auuuga
azffiviundu 25 Tulnsluard dunay 8 #lad dszneudio 3 dnwaz fe oanistuma (chimeral leal;
amslufiaund (mallormed leal} wazermislugninies (chlorotic leaf) aﬂﬂmsnamwuﬂunnum.mntm
au‘lwwmuﬁ 6x10™ {mmﬂumq) fia 3x107 (@nsludadas) lunsdnrsiniinnaisWugaaeisns
MWsduarmanisaniunamadsduuasunada wud nImeiedune 10 3 waz MISYuLALENTa
fisudaldiun (EMS) Watu 0.5% (Juva 2 $2lus eNun'l.ummmmm'lummﬂquﬂnaﬁmn1uaﬂm 505
=.La:mnn1:muwounm.ﬂnuuuﬂm‘lm:ﬂuﬂLaummmﬁmi random amplified polymorphic DNAs {RAPDs)
InuAada ua*inﬁ%’nmmnmﬂﬁém'anmaﬁuﬁ' wud figduwvuvasdtduie (polymorphism) fuanar3v1n
wieneasalIomigu miﬁmﬂﬂauﬂmumnJumsuuuun4mwmmnanmuwuﬁmamwnnnaimnﬂmi
nOANY manumaﬂﬁﬂ'umLama#lﬂun'nuduwuﬁummmuwuﬁnummnmmummm-numrmﬂmmma
mﬂnﬂananmuwuq

mpindsaand auzninnnisind wninndvasvawiund sunamalng S fadavan so112



-

nﬁ‘ﬁ'ﬂﬁwmsnawﬁut{ﬁqqm: MInauaNaeadudiuiTdadanananewug

Mutation Induction in Mangosteen: Response of Explants to Mutagaens
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Abstract

Young red leaves of mangosteen raising in two-phase medium and
callus were collected and treated with two different sources of mutagens.
gamma ray and ethylmethane sulfonate (EMS). After weating with both
mutagens leaves and calli were cultured onto callus induction medium for
evaluating the effect of mutagens on percent leaf forming callus and survival
percentage of callus. The results showed that an increament of EMS caused
decreasing in survival rate of calli. The concentration which inhibited 50%
growth of the calli was 0.5%. Similar result was also found in the case of leaf
forming callus. A 50% inhibition of leaf forming callus was obtained by
treating with EMS at concentration of 0.5-0.75%. In case of irradiation,
gamma ray at dose of 20 and 40 grays gave survival percentage of 84.20 and
80.80%, significant difference from that of control which gave survival
percentage of 100%. Contrary result was obtained when young red leaves were
exposed to gamma ray. Drastical decrease in leal’ forming callus was found
when leaves were irradiated with dose at higher than 10 grays. A 20 and 40
gray irradiation could inhibit callus formation from leaves absoutely while 5
and 10 gray irradiation gave leaf forming callus percentage of 50 and 10%.

The dose which inhibited 50%callus formation was 10 grays.

Keywords: Mangosteen, mutation, leaf, callus, survival rate
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Mutation Induction in Mangosteen: Effect of Mutagens on Biochemical and Histological
Changes.
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Abstract

Nodular calli induced from voung red leaves raising in viire was
brought to irradiation with various doses of gamma ray and soaking in
ethylmethanesu!fenate (EMS) at various concentrations. Treated-calli were
subjected to examining cytologically and biochemically in order to determine
an optimum dose of both the mutagens. The results showed that calli irradiated |
with gamma ray at 40 grays for 2 times caused damage to epidermal cells
more than the other doses and 0.5% EMS. However. double irradiation
subsequent to application of EMS at the above concentration and period
caused the most severe damage to the cells. Peroxidase was the most effective
isozyme system for identification of mutants obtained from first regenerants.
Zymogram patterns of the enzyme extracted from both leaf and calli showed
the difference in terms of both number and density between treated- and non-
treated leat or calli. It can conclude that 0.5-1% EMS or 5-10 gray gamma ray

could induce mutation in mangosteen.

Key words: Mutation, mangosteen, biochemical change. histological change,

mutagen
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Induction Mutation of Mangosteen by Colchicin Treatment with Shoot
Bud Cultured fn Vitro
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Abstract

A cluster of mangosteen buds was trcated with various concentrat-
ions of colchicine ranging from 0 to 10,000 mg/l for 2 hours to 30 days in
order to induce ploidy level for varietal improvement. The result revealed
that concentration of 1,500 mg/l for 2 hours provides a non-significant
difference in mean survival of shoots but proved significant in the size of
shoot, a number of roots, leaves and leave areas. [n addition, application of
500 mg/l colchicine induced chlorophyll a content, significantly higher than
other concentrations produced. Increasing dilution treatment duration to 10
hours and concentration to 3,000 to 10,000 mg/l reduced the percentage bud
forming shoot whereas chlorophyll a and total chlorophyll content increased.
In the case of treating buds with colchicine at 500, 750 and 1,500 mg/] for 30
days, it was found that average number of shoots, and the percentage of buds
forming shoots, decreased. These concentration promoted clongation of roots
but reduced the number of leaves, while producing no significant change in
chiorophyll. When concentration of colchicine was increased to 3,000, 6,000
and 10,000 mg/1, the percentage of buds forming shoots fell to 12% and
developed shoot were stunted, followed by leal dropping. A number root tip
chromosomes could not be distinguished between colchicine treatment and
control due to the very small size of it. The numbers and sizes of guard cells
varied. Treating with 750 and 1,000 mg/l colchicine for 30 days caused an
increment in the size and coltor of guard cells. A study on 4 systems of
isozyme revealed that peroxidase and esterase can preliminarily distiguish

the difference between treated and non-treated plantlets.

'M.Agr. (Crop Biotechnology), Associate Professor, Department of Plant
Science. Faculty of Natural Resources, Prince of Songkla University, Hat
Yai. 90112, Thailand. "M.S. (Plant Scicnce). Rescarcher at Bangkok Seed
Company.
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