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Abstract

Banana (Musa L.) is an economically and nutritionally important tropical and subtropical food crops in many
countries. Maintenance and improvement banana germplasm are important to ensure the safety for food crop
production and other uses. However, identification of banana species and cultivars is not very precise and some
still problematic. This usually happens especially in cultivars due to the origin and diversity of edible banana
genetic backgrounds are not well known and rather complex. Banana biodiversity and genetic relationships have
been evaluated with respect to many parameters but still not very decisive. Little contribution of studies has been
done on characterization of Thai bananas. From these problems, it is important to employ more powerful DNA
markers to clarify and utilize that knowledge to manage our genetic resources. Simple Sequence Repeats
(SSRs) or microsatellite DNA markers are among the most powerful markers, not only to clarify banana samples
in clone, variety or cultivar group levels but also able to identify parental relationship in hybrids. Development of
microsatellite markers for Bananas in Thailand will be done by using genomic library of Musa balbisiana ‘Tani Pa
Tadluang’ (BB genome), which will be enrich for (CT),, (GT),, (AAC), and (GAA), repeats using magnetic
particles then clone and select. About 100 positive clones will be selected and designed for at least 50 of
microsatellites loci. Of which, at least effective 28 primer pairs will be tested for about 95 represent Musa species
and cultivars (AA, AAA, AAB, ABB, and BBB genome). The DNA fingerprint patterns form each sample will be
evaluated for the average polymorphism information content (PIC) value, the average expected gene diversity
per loci (Hi), the average numbers of allele and allele frequency of each loci in the test population of wild and
cultivated bananas. Those values and fingerprinting patterns will be standardized and set as references for Thai

bananas for further genetic resource management of the nation and worldwide.

Keywords: Simple Sequence Repeats (SSRs), DNA polymorphisms, molecular markers, Musa -cultivars,

multiplex PCR, fluorescence probe, capillary fragment analysis
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200 210 220 230 240 230 260 210 280 290
CTCAACTGTACAAGAAGAAACGGGAGCTTTTTGGGAAGAAGGAAGGAAAGAGAGAGAGAGAGAGAGAGAAAATCCGAGGCCACTGATATGTCGATCGACACGT
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b) Enter the minimum number of repeats you will allow. Entering a "3," for example, wil match 55Rs with five or more mo

:.

2) Paste/Enter your sequence of interest into the textarea

The seguence(s) must be in FASTA format - meaning, there must be a title ling with a =" at the beginning for each seguence.

FOR EXAMPLE,

=zeq1
agagattaggatcgatcgogetetctetetetetetogatocgagatogat
ggccatcatcatcatcatcattgagatatagogegatatcgagagatcte
agaatagatatcgegetatagagagatcgagagagagtaga

=5eq2
agagataggaatatyagatagogoogggoggggogogctatacgegteg
gagagagatctctetctctettatagagategategactagetagatata
agactcactcactecactcactcactcagegegat

Paste/Enter your sequence(s) here:

»BBCTZ =
MMM O AT T ORI ORI ITITCAGC AR AT CATCACTCCTEACTARTECAR
oA TR A A T O TACC T ET AT CATARCTTTETITTECTCATECTCACCE =
TACRACCAGCACTTCEECTEATEATEOCEACCACACCCCACRARCARCARCATCACACCETR |
ECCTCTACEARECATATCTCAACTETACA R R AR A CEEEAGCTITITEECRARCRAGERA |
AR R R R R R A R AR AL A T A CACTEATATETCEATCCRCACET
CTATTGEACTCCACGRR E TTECTCOGEATTCGOEEAGRRTGTTATCECARATACTCARRCRR R
T2 A TT T eI TTCT T CACCTAC T AT CECARTTCTCTACACERACTCATICCE
TAGTETTECECATETCTCAGEEATATARCTCCECTETETCETECETETCACCTTTETCCA
T e T TACTCAGEACTCATCATCTTTCTAGARCGATCTCCTACRATATTCTCAGCTES ~

| Reset || FIND 5SRs

55Rs found in your sequence(s)
Ho.of 55R 55R

Repeats start | end

BBCTZ-1  @ag 10 245 1265 1100

Sequence Motif SeqlLength

gﬂﬁ 2. uFAINIIINA sequencing 31N plasmid 71 PCR WUTUFIN genomic DNA 284naae Gae08n9iAD Musa balbisiana SS & JS
012 @l’]ﬁﬂ’]ﬂ’]@mmdﬁ enrich W1 (CT)y5 biotinylated oligonucleotide probe L8732 clone 111 plasmid fataanlondu colony ﬁ 2
(BBCT2) MNNANTETBIALLUF (L) e AaTzim repetitive  region A Gramene SSR  tool
(http://www.gramene.org/db/markers/ssrtool) lunTaiiirnnualwmansacd litAn 2 wa lieenit 5 41 wuirdiug AG 10

S o ' { A o o oo o 2 . (% v .. . .

FUFUAUILLEN 246-265 TIGNWLANUNTAALRDNTUEIN genomic DNA 283nai8a8 (CT)ys biotinylated oligonucleotide
o v o a o Y { o . e . '

probe @anaf loaunsaltlumamuSinadimizun gemone ndlLNanam1 SSR region specific primer da'll



®191911 1 SSR primers NH1WN1TAALABNAIN genomic DNA library fiH®BANSNATAUNUNA2E 28 A8

Marker name [Primers Sequence (57-37) Number of Number of |Allele Size Allele
Alleles (Ny)Genotypes |(bp) Frequency

BB_GT-34.1 |F: TGCCCTTCAATTCATGTCAA 25 25 331-125 0.037
R: TGGTATGCAGCAAGCAAAAG

BB_CT-40 F: GATAGAGGTGCCCACTCCAA 12 15 292-219 0.067
R: ATGCCTTCTGCCTCGTCTT

BB_CT-38.1 |F: TACTCCCCCACCATAAGAGC 13 27 285-245 0.037
R: CAGACACGCAAAGGAACG

BB_CT-2 F: TTGTTTTGCTGATGCTGACC 18 24 280-230 0.042
R: GCGATAACATTCTCCGCAAT

BB_CT-8 F: GTTCAAGCATCCTCAGCACA 22 26 279-213 0.038
R: CCGAAAGGAGAAACCAGTTG

BB_CT-20 F: GGGAGATAAAGGGCCAACTT 14 20 279-219 0.05
R: GATACAACAGGATCCGAAGCA

BB_CT-38.2 |F: TACTCCCCCACCATAAGAGC 12 25 269-226 0.04
R: CAAATCCTTTGCGTTGTTCC

BB_GAA-7 F: GAATGTGAGCCCTCTTCTCG 7 16 260-220 0.063
R: ACTGGACCCGTTTCAGTGAC

BB_CT-19 F: AGGAATTGCTAGTGGGCAGA 13 20 244-218 0.05
R: ACCATTTTGACCACCGTCTC

BB_CT-11 F: GGCTGTACTCCTGTGGTGGT 11 19 240-122 0.053
R: TGTCACCAATCCATGACCAG

BB_CT-15 F: CACCATTTGTGATGCCACTC 15 24 240-205 0.042
R: TAGGCCACATACCCAGCTTC

BB_CT-33 F: GGCAATGTCTCATAAGAAAGAGAG [20 24 240-175 0.042
R: TTTTGCACCTTTGCAGAGAA

BB_GT-47 F: TGTGGTTCTTAGCCTTGCACT 3 4 240-209 0.25
R: CCAAATACTAGGGACTCCCACA

BB_GAA-35 F: GGGTTTTCACCCACCTCTTT 8 15 235-170 0.067
R: CGAAACCATTTCCCTCTGAT

BB_CT-7 F: ACGCAACGAGACACACAAAC 6 te] 230-211 0.125
R: GAACGAGAAACTGCCTTTGC

BB_AAC-9 F: CTAATTTTCCGCTGCCACTG 15 21 230-209 0.048
R: CACGACTGGAAGACGAGTCA

BB_CT-37 F: TGTTGGATTGCCATGGTATG 14 21 209-164 0.048
R: TCCGAGTCTACTCCCAAGGA

BB_CT-35.1 |F: CTGCTTCAGTGAGACCCACA 4 5 207-201 0.2
R: ACTAGCAGAAGCGCAGGAAA

BB_GAA-32 F: TGCCACCACAATATATCACCA 8 7 205-180.5 [0.125
R: CCAGTTGGTGTCCTTGTCCT

BB_GAA-4 F: GATTGCTTGCAGATAATGAACTTT (19 23 198-158 0.043
R: GTACCGAAGCTTCCACCAAA

BB_CT-36 F: GGAGCTTGTGATGTGGGAAT 11 18 197-173 0.056
R: CCAAGATGTTGATGCTGACC

BB_CT-18 F: CACACCAACCTGTCTGCATC 25 23 192-165 0.043
R: CTGAGCAGTTCCCCACTAGC
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?13191 1 SSR primers NH1WN13AALEBNIN genomic DNA library (6a)

Marker name [Primers Sequence (57-37) Number of Number of |Allele Size Allele
Alleles (Ny[Genotypes |(bp) Frequency

BB_GAA-31 F: ACCGAAGAAAACGAAGCAGA te] 11 191-183 0.091
R: GACCCTCGGATGTGTGTACC

BB_CT-39 F: TTGAGCCTATGATGGGGATG 15 24 188-135 0.042
R: TTGGAGTTTGCCTCTCTCAC

BB_AAC-3 F: AAATTCGGGGGTCAAAAAGT 9 6 186-150 0.167
R: GAGGGATTTATGGGACGACA

BB_GT-10 F: GAGTGATCCCACCTTGAGGA 9 12 184-151 0.083
R: AGCCAACCATCATTGGAGAC

BB_GT-37 F: CAACATCACGTTGCCCATAA 25 26 180-118 0.038
R: ACATATGTTGGGGCATTGCT

BB_CT-6 F: GGCTTGGTCATCAGAGGAAG 19 22 179-149 0.045
R: TGAAGCCAAACCTTTATTGC

BB_GT-14 F: CCCTACATGTCCCTGATTCC 3 2 218-212 0.5
R: GCCCGACAATAAACGAGAAA

11




73U 3. ugAINMIMAseY SSR primer AUNAILUINNANA19Y d1uan 28 @@L9UL polyacrylamide denaturation DNA  gel
. {lo o . . { : . ] {a X v o
electrophoresis fifausia silver stain lufififiag primer BB_AAC-3 Gvazlawiaunufiiadwiugag dydunuadonuly
' o o a s a '
NAENFALINWTY lane 3-8, 11-15, 16-18 \Tudu lasfiansmzduwnuidn@ey (Buunuiaef 3,7) wiaununinidan

o , o p] o & da X a o
ﬂuLﬂwqcﬂ (LTBLAVLATN 1,2,6,9) DIRINITDATRIUIUIADU SSR AfieTulaufouny 10 bp ladder standard DNA marker




@13197 2 Swmeedenalalungueis 9 Alglun1sasaatgfan DNA US10s SSR regions A7 28 @

. A v oa ¥ s v v 1
primers 711@Laamm'ﬂ%sauu‘snnunms 95 A28819

Species Amount in the accession Accessions to be tested
WILD 290 11
Ensete glaucum 12 1
Ensete superbum 11 1
Musella larsiocarpa 1 1
Musa acuminata 174 2
Musa balbisiana 42 1
Musa itinerans 21 1
Musa serpentina1 6 1
Musa gracilis 1 1
Musa laterita 16 1
Musa ornata 6 1
CUTIVATED 148 84
Musa AA 23 15
Musa AAA 43 22
Musa AAB 25 14
Musa ABB 51 29
Musa BBB 4 3
Musa AABB 2 1
TOTAL 438 95

" néwthafialnsivaslan (new species) Swangpol & Somana 2011
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@13197 3 SSR primer &1%3UN13111 fluorescent labeling PCR product lagudaiiln 4 & 7 gaiialsii

. Ao v, Ao a - 'Y Y o '
fragment analysis NW®IH131N 28 ﬂ primer nAAtaantNanagaununald 95 ﬁqaﬂqﬂiuiaﬂlliﬂ

Base
extension

CGACGTTGTAAAACGACTGCCCTTCAATTCATGTCAA | 37 17
CGACGTTGTAAAACGACGATAGAGGTGCCCACTCCAA | 37 17
CGACGTTGTAAAACGACAGACACGCAAAGGAACG 34 16
CGACGTTGTAAAACGACTTGTTTTGCTGATGCTGACC | 37 17
CGACGTTGTAAAACGACCGAAAGGAGAAACCAGTTG 36 16
CGACGTTGTAAAACGACGGGAGATAAAGGGCCAACTT | 37 17
CGACGTTGTAAAACGACAAATCCTTTGCGTTGTTCC 36 16

Marked primer name | Primers Sequence (5"-3%) Base

20M13fBB_GAA-7R AAAACGACGGCCAGTACTGGACCCGTTTCAGTGAC 35 15
20M13fBB_CT-19R AAAACGACGGCCAGTACCATTTTGACCACCGTCTC 35 15
20M13fBB_CT-11R AAAACGACGGCCAGTGTCACCAATCCATGACCAG 34 14
20M13fBB_CT-15F AAAACGACGGCCAGTCACCATTTGTGATGCCACTC 35 15
20M13fBB_CT-33R AAAACGACGGCCAGTTTTGCACCTTTGCAGAGAA 34 14
20M13fBB_GT-47R AAAACGACGGCCAGTCCAAATACTAGGGACTCCCACA | 37 15
20M13fBB_GAA-35F AAAACGACGGCCAGTGGGTTTTCACCCACCTCTTT 35 15
40M13fBB_CT-7F ACGCAACGAGACACACAAAC 35 15
40M13fBB_AAC-9F CTAATTTTCCGCTGCCACTG 36 16
40M13fBB_CT-37F TGTTGGATTGCCATGGTATG | 37 17
40M13fBB CT-35.1F CTGCTTCAGTGAGACCCACA 36 16
40M13fBB_GAA-32F TGCCACCACAATATATCACCA | 38 17
40M13fBB_GAA-4R GTACCGAAGCTTCCACCAAA | 37 17
40M13fBB_CT-36R CCAAGATGTTGATGCTGACC 36 16
GGCACAGTCGAGGCACACCAACCTGTCTGCATC 33 13
GGCACAGTCGAGGCGACCCTCGGATGTGTGTACC 34 14
GGCACAGTCGAGGCTTGAGCCTATGATGGGGATG 34 14
GGCACAGTCGAGGCAAATTCGGGGGTCAAAAAGT 34 14
GGCACAGTCGAGGCCAACCATCATTGGAGAC 31 11
GGCACAGTCGAGGCAACATCACGTTGCCCATAA 33 13
GGCACAGTCGAGGCTGAAGCCAAACCTTTATTGC 34 14
5% Fluorescent labeled primer
CGACGTTGTAAAACGAC 17
HEX20M13F AAAACGACGGCCAGT 15
GGCACAGTCGAGGC 14

14



2000
e
000
000
1200
]
i et
800 e
i = 3000
-l e

E‘l.lﬁ 4. L8AINT3¥IN fragment analysis @8 fluorescent probe 4 F3unu multiplex W8z nested PCR lunfls primer “gﬂﬁ1 (BB_GT-
. A e o 4 . x da Fue
34.1, BB_GAA-7, BB_CT-7, BB_CT-18F a4@1314N13) NUNAIEIITIN SS&JS186 DIRINIINIAVUIATY DNA Aneunldadng
uingvhd ldmlamduuazltilfoufsulasasanuaiainsaug laluawaa
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gﬂﬁ 5. LEAINNIYIN cluster analysis 638337 SAHN Uz UPGAMA 91nénmn3a fragment 284 5 SSR marker @ikl BB_GAA35,
o 1Y o ' ~ o ' 1Y ' o o '

BB_GT47, BB_GT10, BB_GAA32, BB_CT35.1 NuUN&28 92 ¢natid mqawuwsnaﬂn§unaamawmma:wmf muwuﬁ: URNGY
v ' o ' % a A ' 'Y . ' S a

genome ld ngufdh (819) fendrurfiadug nduiuas (nand) Aendn Musa acuminata genome (AA, AAA) NaNFTU

(Un) Aond171d Musa balbisiana genome Uw (AAB, ABB, AABB, BB, BBB)
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@131911 4 SSR primer 1A32FDVUAILNANFINIIATIUBNNFA genome @WzvaIna L

No. Genotypic groups

‘A’genome ‘B’genome ‘AAA’cultivars | ‘AAB’cultivars| ‘ABB’cultivars | ‘BBB’cultivars
1 BB_CT-35.1 BB_CT-7 BB_CT-19 BB_GT-34.1 | BB_GT-34.1
2 BB_AAC-3 BB_GAA-31 BB_AAC-9 BB_GAA-7 BB_CT-40
3 | BB_GAA-32* BB_CT-37 BB_GAA-31 BB_CT-40 | BB_GAA-4
4 BB_CT-35.1 BB_CT-8
5 BB_AAC-3 BB_GAA-4
6 BB_GAA-32*
7 BB_GT-10
8 BB_GT-47
9 BB_CT-38.2
10 BB_GAA-35

* SSR primer giﬁmmsm‘huuﬂéfuﬁ%ﬁ@maLL;J' (maternal inheritance) ‘L&t
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ﬁ‘gﬂ Lta 53%15&:?& an1Inaaay

1.

° [ a a

NINUNIBUALEITIVNLVDYANRINNLAN

mﬂmiéﬁmﬁuﬁ:ﬂé”aﬂﬁ'ﬁﬂi:mﬂwud'}ﬂizmﬂ"lﬂUﬁmwwmﬂﬂmmmﬂﬁaﬂgamﬂimmwmﬂuﬂﬁmﬂﬁ
Awvlussrumd 9 wha dn 4 sfaluswiuhwundioaniith Musa balbisiana Colla G969 liinainng
iﬁmmamdLﬂumomidwﬁag’luﬂizmﬂvl'ﬂﬂLL@iﬂﬁﬁ%’ﬂﬂ%’dﬁﬁﬂﬁmmimuané’numm’nmmﬂ@muaz
°nafuL"ummsﬂizmUﬁuﬁ?’ua\‘mﬁ’sﬂmﬁﬂTjﬁag’u’%l,'smvl%mmz@hdﬁ'uﬂﬁaﬂ@nﬁﬂgﬂaamvls UONINRTINLIN
nawih Musa acuminata Colla anunannaIBaNgafewuis 4 siades GEMIFUNANININBUE
mMouanuaziiouiAssnudeyadnediniang (De Langhe et al, 2000) l@un subspecies malaccensis,
microcarpa, siamea, truncata $98133zWLNNNNINREN lainsaTiareudunisaly las subspecies truncata
1% new record A laitasiisnaanululsanalnasnnewdui@einunais Musa yunnanensis Hakkinen & H.

A A a g a . o P Y | & A v & = A

Wang @asfimimenuindusfialndveslanda 5 JAud wiinohiinanznsiuianiimamiaves
Tneoaae ﬂé”aﬂﬁﬂ%ﬁ@%ammm:;ﬁaﬁ'ﬂﬁmmmﬁL‘ﬂumﬁ@lw&imaﬂmuﬁ’;ﬁaﬂﬁmmmw Musa serpentina
(Swangpol & Somana 2011) waznaretanaia Musa sp. %au’na:iwLﬂu"nﬁﬂlmja%iizmnmsmmaamm:
o o = k3 1 { v Y a ' 1 U a v g; '2/0 ‘é =3 v
Mnuadeuendiudazialidddelduazanandnldimsinsidvassishaindinmaivacaudaya

A o & o g 4 &a o \ v € v o a ad. w A
waziranuindroihauugoifigaludszinalnouazazwnoalfiuunsdsiuindrodredendanyunsanii
vaslanlulanadaly

1 v o e~ & v A v a v v 1 v

luduzeandsdgnuanandannulssnuiuindsfldiaofidazauliandawuda  (Chomchalow
and Silayoy 1984) nwamiadnlanunatayaiiudnliBnuasldnundedgniuglnidsldnednens
WNAULTY NIIBIUU NAIBUBKAT TIWINUNTBNTansasLlan g LiwlaTnaes Jadwnannunisaa
panUILNHaLT Ak
N13111 microsatellite DNA library Lagn13saaLaan

ldvinnsana genomic DNA annna18 Musa balbisiana SS & JS 012 anfithananarsdslidundqoae
qUNIATZ % 9 genomic DNA Aldlgmniwd 31nuuiin genomic DNA library antiasdas restriction
wBulmiuasiBausanu MS adaptor @28 DNA ligase UazlintSanoh DNA @28 PCR Aansasdu DNA @ae
SSR probe 1187 clone Liﬁt,j DNA library vector LiNatfuuazagng USunalu E. coli @iamﬂﬁfuﬁosjmﬁaﬂ clone

v ] Q/ & v U 1 l:l 1 v 1 ] ~a k3
Iwldamadnig i S9ldanaseuudrinfizusin genomic DNA saandinuwacieg ablu vector 939 wi
39818 clone &M@ plasmid WA LNaYIN sequencing e lananisaudaUILaLAzUSTIUANNYNL Tt e
28IWA sequencing INNUART colony WEIFIHANTB S 1ALLLENLT Leaz1i1uNWT repeating motifs LNann
vinmiaansninlueanuuug SSR specific primer laslglusunsa Primer 3 anaanuuy primer A3ay
A aa o v va o oA A o Y o
Uil SSR dwan 29 gaildiBuihldnaseuanuiidatsuazanumannlumsduunndisaiunuly
wdazngutdannauudiiutan SSR specific primer filinanasaudluasalundrsdgndulng uazdunu
napthussfiiaiieadnseinsnunada b
szanamamsdmun

Lﬁaamﬂ"ﬂ’agaﬁvlﬁmﬂﬂﬁﬁw fragment analysis 910 primer ugazg] luﬂﬁ’smwiazﬁulﬁ"ﬁagaﬁmaumﬂ
ld v 1 o d’ vV Aa v a A & v 1 g; A v
T9dInTIIFALANNLAIUEN VY peak N laTIc8ATiazaITidasawnInaalszanm 13,000 peak Tsldiian

o ~ ' o D = A N o 1 ' a o o . v aa
annudunziiniguds liTirunanueud ldsashauesmaniiensild  mdandudsi®  UPGMA
aanInuenngundefid genome A dau sananiid B duwie B dau laslundiungu A fndredgniiiu
AA, AAA genome Sianulnadany Musa acuminata subsp. malaccensis ﬁﬁ%%’ﬂﬂéiw B wiidlenilu 2 ﬂéqi&lﬂ'aﬂ

nguusn iundoailuszndiolan  ABB, BBB  sulnginduinhandundensunivianiwuased
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ﬁugﬂﬁuﬁﬁLﬁ@luu%nmﬂi:mﬁvlm ﬂfcjmiaw?i 2 ﬂs:naﬂﬂﬁamﬁmmju AAB L8z ABB mdmuﬂa;wﬁ
wnladidnunlndssmeaasualusm  lusrwanusnauisalumssiwun wudﬂ&iﬁné’amé’ﬂ@ﬁgmmmmu
A @ ' . Y Aa o v & a v & A & o A
DNA muauﬂunﬂﬂszmﬂunﬂg primer antii anfiidunsisinge uaz afienanadsliiude saluan
o 4 o« o A 'Y A . A o o o v A Ao oa v . @ o o M A v A A
RIFUINTUANALINUWITD b TIFAARAINUNEILAIDUNAALEONUAIINAN B ARILNWIE LA d auA ALY
o Q- U v U v & b Qs 1 1 o =3 v o ™
fmiundendsuazndsnduiansmenmouaninilouiuinn uazuuuuny DNA dviudntas dmniy
o 1 - % 1 > 1 Q. 1 U v g/ [l 1 v g/ v v
msmLLunﬂqmwunfLLa:mﬁwuﬁ:wm']a'lmsm@ﬂquunfﬁamjaaﬂmﬂﬂgnvl,@m@mmmumu naunf i iul

g}ﬂﬁwﬂﬁ'ummwimmsnumvlﬁ 2 nsjmiaﬁﬁaﬂgiuﬁumﬁm Wi Ml RRes deunasniies IEEIDIY

v
=Y

dwdpngwirhazuned drhgnlddududu dauwiuindin AB Alidnguivlanau ndwfiu nded
FoUN NEWWNWYT NIITIUWNAUTNAANIIUNIWLTI primer BB_AAC-3 mminlf’ﬁaﬁ’muﬂﬂﬁaUgﬂwawﬁﬁ

duinfianaudainndaoth 1w ndevingnane) ndseuauil ndaelalus uazndsgnuannddutiuiia

NNUNINNAILA LT N8I 9 NRIBAK NEIWWIINYN

[ v
AMANLAWLLASDDLA WD LS
IS ' =] 1o A v A A o & @ ¢
UzinalnodusiunisssunasiiiiandalanunannansvassfianuiuazzUuuunisldlszlom
nnupdawduningniuazdoyasulanfs Bastimduaiunuidogn mydahunanguwiug Waw
wuiiialflszlomfiannzfalaslddumuliauazamansndusiulignnalunazdatzneald ML
Uselozimand@ing nsquanasiuier madsemunumilfdszloniainasdnsdns gnfidnanniaz

o v J dl v a 0/ v v ' = A a dl
i ldlwannau ialdiianswamussldusslomtlavnfounuisiasgnadu

datawalnedmsunwIdslnamian
mmzﬁ%;&amoﬁuﬁ:ﬂimﬁt@ﬁmmaaﬂﬁwﬂwﬁmwu (Musa acuminata subsp. malaccensis DH Pahang)
Thmsuwsuan LL;(T%ﬁ'ﬁ‘lajaugstﬁ‘%ﬂﬁazJLL@iﬁLﬂuq@éwﬁzyﬁazmmmm’i%’sLﬁalﬁﬂiﬂwﬁmnﬁugmm
ﬂé”'sﬂu,a:Lﬁﬂﬁlﬁﬁﬂmaﬁuqnismﬁowu@ﬁﬁmuwﬁﬂﬁmzmaaﬂéhﬂ@m6] %aaﬁuwsnﬁﬂmﬁwmﬁuﬂﬁsmL%'s

' o lg/ 1 a v { Y o v v . 1
LRSS VLT IO EI’Jﬂ‘]J°1]'l'J“7]vL(§W]'1 bR LLazvl@liUﬂ'liﬁ%‘]J ﬁ‘l«&‘l«b@ 6196

a9 lenlasen1533ei laTunuain ana.
1. HAWANNWIHINTENTIZINITWIRITG
L%faoLLiﬂvL@Taﬁ&Jleﬂ wa2 bR Sasivimon Swangpol. and Jamorn Somana. Musa serpentina
(Musaceae): a New Banana Species from Western Border of Thailand. Thai Forest Bulletin 2011, 39: 31-36
?huﬁlm “Identification of Banana Streak Virus and its endogenous sequences in wild and cultivated
Thai Bananas” 1%213813 Virus Research Waz Isolation and Characterization of Microsatellite Markers for
Analysis Genotype Identification and Phylogenetic Relationships among Thai Banana (Musa) Cultivars lu
213817 Biochemical Systematics and Ecology El'dag’izijmim‘%ﬁuﬁ'@ﬁuﬁmmwﬂﬁﬁﬁuﬁmﬂuﬂf‘:ﬁa
aulniin
2. mvviuasnwIdaluldlseland
VL@Tﬁmsﬁ’ﬁTa%laL‘%f'aanﬁawﬁ@ﬁwuslmimaaianvlﬂﬁwLaua@iammsmmummﬁfa%aﬁuwﬂ@mﬁ
u‘ﬁmwunéﬁﬂmmﬂ“ﬁﬁuﬂmimaﬂaﬂ %ﬁdﬁaﬁwﬁﬂj‘dmwgﬁa adiufl 8405 UM 24 o5 N4, WA, bde
wundpwansnutlndvedlan nisfFeRun inalnad o n.o. w.a. bdde
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VL@Tﬁmm%nﬁfn%’mg’u‘l%ﬂﬁ'ﬁdﬁﬂé’dﬁﬂmnﬁuﬂ%@ﬂw 1 918 uazmssazdnmdaluszaulSygiendn 1
imf‘f%am@'j'm:vlﬁ%'unu aun. e

uaﬂmﬂﬁﬁavlﬁﬁl,ﬂ%amUmwm'wﬁaL%ﬁmm’:‘ﬁ'ﬂmamimﬁﬂﬁﬁugﬂﬁuﬁﬁmﬁmm’mﬂ
Wizi’m@‘iﬁ"nadmJLﬁﬁ]Wi:mw%’muﬂ‘ﬁqmamumqum‘% lagaslinmstszaununy as. TJEJ%'mj USgyan
Wi Tumslgwesli@nsaesnzs DNA polymorphism sBImafuSnmeainiiitialunasanasas
1%@T’mms”3msw:ﬁ“ﬂ’agm%aa‘Lgnnﬁmu"l,ﬁﬁn'ﬁﬂszmmmﬁ'u A7, AAINA  UFMKR  MAITINONBARAS
AMEANENERS  wwInensuufinauas @3 @efna  AATuT aedmwgnemaes  aodngnmaas
ﬁgW’]ﬂdﬂifﬁﬁJWﬁﬂU’]é’U
an 9

fmsthauenanwidmmimalysaesluszauma 1 Sasfe

Identification of Genetic Abnormality in Curd Coconut (Cocos nucifera L.) (Poster Presentation) The
37th Congress on Science and Technology of Thailand (STT 37) Centara Grand & Bangkok Convention
Centre at CentralWorld, Bangkok, 10-12 October 2011: 243

maiEuanswmdimnmsmausesluszaumd 1 Sasdie

Occurrence of Episomal Banana Streak Virus in Thailand (Oral Presentation) The 37" Congress on
Science and Technology of Thailand (STT 37) Centara Grand & Bangkok Convention Centre at
CentralWorld, Bangkok, 10-12 October 2011: 298

ﬂ’]i‘ljﬂLﬁ%aNadﬁuL%d%‘ﬁ’m’ﬁﬂﬁﬂUiiﬂ’]Ui%i:ﬁﬂ%"l%’]‘ﬁﬁa 7 L’%f'aaﬁa

A Survey on the Diversity of Wild Bananas in the Northwest Valley of Thailand (Oral presentation) The
7th International Student Science Fair 2011, Mahidol Wittayanusorn School, Salaya, Nakhon Pathom,
Thailand, 11-14 October 2011: 46
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