
mF-LJ Eiq u lEm,E [ai n]Eu"1 td qq q o.\t-l u1{ q

I

aunl q n En !l n u Zs-rq al u n_r! run a-q.sjrgfi0.o, gEOg 0-

q ngr nfaqr.E ttoi tn nTqlO.Uq= d VqlF n s-,r nl t
uIRp;rnf 

A.c1$tra:tnnTUIaUnf ,AInndd-s-,_U.1u_s)J_8_UV'
j

(S_qieqce qnd Ierh np [qgy, tewqrds, Ag EIN )

Itr ltl I
III I'T II I I

II IIIIIII I III I
IIIITII

I lrlll I rlt IE c - ----= -=- =I ...tt I lr :tt
c e e I b 

-L 
L <E 

-'b-

nru:5nulnracrdua;UnlUlO9 rtO:Ofrt_tjrgo_q_UOiqqfg1 Ufpfr-grAqslg1ggqgQgg.l-<#--J*-**r h rr rrll rl rl {rtll t
Q-\l l11l I llrtlal I rrlrlrlr
-Yllr. 

I I rrt rr trfr IItltrErrtIltl-- qqgqgll :rr I ': : rriirri " 13.
b lro t!-l lll t ltrtl lf lii

rrAodlra:lnnluln-{, rylr]lgl3-qs;q1qgl-S}r, :-- 
;.-:o; !: :,,;iRru:f,NU.lF

+*#-J*1*-_"._.-"

nrui5nulRrao$lta:lnnTuTad. qf:80$Og$ln0lqfqg,q-gg:' :.: : ::1":i:
-<-**-*r-t -1?#-'-..* ErJtlr /a l.fll I ll I rll I

nru:Jnu:1fl'rdosua:rnnTulaU, unr5nurfrusrar\nr-ar;lisr0, :-:: i.ii'!:]i; I r
-*:- --* . ---;;'.: - ;"- -_tu-:! =-!: 

-:I__:-:-_ :
nrui5nuln1aqgl1qi11q[tl1g un5nu;f,us-r_4jg4mgtd i:ii-::!::i : I'l !lltU.Jl lU lf l lnLlDlln*ll llllulnu,Un lJl lU lnUD lol ll lnl lnuf lDl r r! rlr! I I :r: I
-;#-:l *t**,, , .., +--:---J #*4--? --*.*--, - 'sr:-:*--/__Illl-ltl_!l! t t:;;;*-* ;-;-' ;,-*-;- -r;;:;-::t ;**'=-':r'*:;; --:---rt>-*-;;a--Jl rrllltt lll t
. E h . 

--r 
r -srll I t lttf I I

dr uh u u u-ru ur5 n ut fl ''r do 5 r r a : r n nluTa d r r rir:n 6 nr-n r n U o; 
-. : -; r I r - - . : :

rrrfltt,llll I .tllrlt'lr:l rr tr
t I ILll l \rl|IJ\.lJ\.{ lrlt l\., ll I I1 l\.lryrltl lrll ll lllwllt l\,tlll I\,\,-|\,I I I lt lll l\l\./l lI ,I I lll t:i'lYi:fllYYn-::t'""fn*?1**:*1"]::*1-l*:-:*-'-'ir--:'l!]|1 T- t- rr ri I--



n'r:il:vflilet1n1iuasn1id'lrduoe{as1uadsavte,1fl'tdniuasrvlnTuTa6:c6'usrfi ni.:fi t

lTO.:
I

14U','l

58

59

54.nr:rir:rorfinrasrfipuonlnl:rrrofl:tr'lurtnr-h!utufinlfiiln:niv'hnvir sirlav,irnvir

riT mov'lr nvil 6'qvipro n:6srri

(Yrfin: {aurir uuav rluia'r{ uv'ltfin) 53

55.nr:ujiulrfiul a:rl-66'ru0uuaaa:v ilSlrruar:fluofinutavv,iarTruourivrt:vllr,lutrqg

a 1 n il a 1 u u a q eTn ur r ufi' r ufr n :v 6'u 6'r u it fr cli d 5 u r fi
- d ^^ o - o 

td 
.v ' 

o

(tryreringi'vrB RBttF rtav itil ttfititx) 54

56.nr:afipraT : unrjttfi uo d rqfi gruqlnflSn6'? u n:vL'lunr:u:in tovttuoat, n tdt

Saccharomyces cerevisiae

(uinrusi ufiir.inr uav frnfi rfialq':r) 55

5 7.nr:zufi srorfi r:ilarar ul ril qrnaruir uln tfi o nr:rft'erurfi 1 ollar
6u 3o 4 I '(onflrcd inrirfru urav f,nfr ufrolEtt) 56

-^ <{ " 'a4 v-- -' '':ofinuavv,lar1ruoupi nr:1{rj:vlatri58. 6 nBra:.rUnFllu014a 0fi :v !:lJ'lruar:v{1

arnilal u u ortxlv!:l frr uY.lfr qifi 5 uT fi'lunr:rirtr
(n:nun fiiloflli *av itfl rfiti{rl) 57

5 9. n? r il u a r n u a l u LLa v fl r :"l{Lj : v1u trir o r x rid o ult ilur.l n u ln un : tir m a d'u un o'r vipr
ad

09r:flFt6r

(uqla ud{lJlfi rav li'ilod'u iluurrr)
A- Y a dd u 4 { a

60.qil59u tl{lauv :u?J 0.1fi 1 :ff nov!t6\u Lil:u'l{tuF'l

(flnur vtaulry !!av ntni atnlrn)
avJ u ad d a a u d d I

61.n1:LtAOlranltUnULUfl'l:tililfi-nUUlV!fl'l:t:UUn1TA0u t:O.l fl'l:ttv\:LLAvn:v!?Ufl1:
sdo!aao

oofi Lil{A LUA{ilt?Ft

(q:utuo rdurriro'x $av nlruad {lrvrivlti) 60
u 4 4 \4Y 4d

62.nt:F nuril:vdvonrn?Jo.ia1:annaln LYPIfl u La!1{tufln0n1:ta:ryt4{nauil:u
ddds a

Gurun:eu 651tFqa $av ntn: atnilln) 61
a-Y' a dd "t-tarutn:u'r.itfro63.6lilDUUU{lnuv:ufl0{41:finno'}nLu{'l1l? 

e

(33uur rjrlqo tlav fltfl: a"ln:.11n) 62

64.nr:irrr:rvririr6'uf,rrrdTolvrrilv?r'1:.1 10 ri'uri lqn6'?utvnflFrlilIn:rrqvrrvratavi

ruavnr:ld6u rbcl

(uruq:ttuo u6a:rdrox $av tutgav!: fliq?::Jlfi) 63

A- & 4d 3 q a .i qY os q i i o u u a 6

65.qu6durilrruntFutJ0{u]liilnt?n]v\lrv!01fllj:LflnLul\uvt 0'trflan:ou a.ifi?aqn:finn

(o'ufirr arvfrr LtnvqvBril ivrur6'u) 64



3-usre*?*.re***Js&

n.r:ira:rcddr6'ufirnfrIotradily$1il 10 ri'urfiJqndrarvrnfrnlu1n:usvrrvatar{uasnrt'lddu ra.t

The nucteotide sequence anaiysis of 10 cultivas of tamarind Using by Microsatettite and rbc{ gene.

4:rsr*g rduil;irar{, :d.o:.[uryo?r: nEqr:lra

u#n6n:aruio.6riru. arusiilurfirasr{uacrilnTuTaE uvrinsrd'u:rgritjrilt:utni''---ri-- - ---a-----{---

UilFiAUE

nalM 7 llvct"tlj1Audunn au0.l flu9-i- --_ -' - tu

Ft16ail LOaU-l rllFttQlt n{fi a'1un'l:ylu

vt.r,riis!u. r^:?o.ir.tcrru1fifi rjrt3.lt6n.r,ir:rne rdusi o1t

Itvdr

.vt!"1"1 ,]ittJtrtLfiniy-.{uF1cl ;nlt"unllirllL.lalriliil'lFr110la:l:T-lt.f, lf't[nu!rtcl tlj]]u1]llnFi

^ Jd L '------ : ,

flit.iu1.t11:.ln'lltjlt6.rLlsl 5uu-li.lu nt!fi l1nanLflJvta,"tivu ali:.i1:ouritlilzuurt{lutn{owtu'ul:Lrana'Ld

nr:rrfi 1 rraornr:a-ond:.lllu{rvrru:vu'jrrnr:6'on{rd'rarunfiohln:ttstrtvataliuavnr:

:LF5r3.lAtOUUltfr tUn ll LlJUU rbcl
{orrirJ:xatri

firuraird'uflrn6Iolvrpitrn6luinci6rdutotoru:ar:Ldt€ltun'lnhln:*qvrvra'iari tlacn.:ur

;iror-rrordu rbcl arnurt'r:.r t0 lt-ud lul-rviolnt:u:niniavrnrruttnnsi'rl:vv'itlttiudrjan

5U[UfJU']5?QU

an-n6rSuroarn riardahrvrrr iotliurruuasnr:ot:rrao'rqrunru6tdula oanuuutlr:uaifi

mrrvara'rr,rirbrln:ittnllratavi *acdu rbc{ rfirLrlirLrru6r5urdurodrrrJfrfiiar PCR n:rrzuar.Jfrfi3ur

pcR riru Aqarose gel ira:rvd.irn'ufirn6lahtd (DNA sequencing) irn:rvr,ira6'ra Bioedit d'roi6

Nei ghborloininS./UPGMA method

r'.lan1T11aa8{
! . " * - -s { "!.x'ltr.infll:vrflaa.t rrLou ter.tr'tuf,rnFIolnrfiZkiarnnr:irn;rcl.iiiafhurunintuln:rrtvrrvatnvi

ruavhilrj:run:r CLUSTAL X (t.gl) lunr:rir muttlple al.ignment uav"ldll:*n:r Bioedlt riraiE

Neighbotrloining/UPGlvlA method version 3.6a2.141rr:ntttiuv'it'uoontflun;jldld6o

**M e ilqna$Fs

NW 6ir twt

N:N!\Md!e)

fi Tilr{an"lruaaa{ilF}fi a.r

orrn^:6rur vruir:,sr"un{rlqnurrd:udfia-nuruvnrr!a'!u'uddnflrsdulunr:itn:rrtivrl

aaruru uriia:ruf,rii}iratln:rfiu 6rarrrfioriaiirn-odurrrl::nr:tda:irl:c?vrBnrnzarraiarflo

,rohraqn'ild'd.l chase saunrr! i2005) ld:r!{rlir fi.ruriiriu rbcr lvrtludoqradd iinlorjriu

iirururrnlu.qrurio4a Genebank uojfil:.arlr:nrjrril{rilu oun barcode bi tdo,o',ntuo,utrnio-,,i

1ufit,.rrrrq'r *av1ueirutor tniarurrrhln:*turuntal4dlfi{4,fifrnfi0 pialard0nr:lqnu'hlnrlsr

rualeli ua:nr:urdr6'urua tdadu:aontrruln:uaidturuirldr:hlar-*tvrruatad uatirgrordurt

o{il0a1 6a rr:irn:r:rizuanauri.lara urrtduar6rSutafit{juuarsun! (stutter bands) oruir'lfinrr

druunr6rSu,aarafiqnars'tri (He et al., 2003; q;nr, 2546)lunrsintrdnuelvo'rndrt uonl:ra:

ardarunf,ntrriu orra-rfrorfirtrirrtniarurrahtarlatiotrlohinr:vrnrrla'll'udririiruurnr:

tarlvrrluarvitrfiodll ar:,rr-olirnr:rirttune'luru:urriinurnr:leYotirtnndor*a;rinrluriol'J

n,rd 1 ,t^rn.rroa.rdrn-udmrrriuqn::lto,urr,.rdtdo.n n.*n'2 tt^un,nnt,:,a'rn-udvrrniuqr::rtorllrrl'

nr:irnrrvrid':urmninll1n:[svtuatal4 arrnr:i;n:rvl:idro'ui]rnfrletvritarEu rbct

larrr:eirliil

HdiLlA(1999).tsotdlt:alserJ'enllybiuLoqcdl!eoue'r.raignrcnledtorandanalyssproSramr!rV/nduws95/98/N'riucl.ALd5ry,,,DSe'41:95-98



n'lflJ:rtsJe{1n'r:uasfl1:ri'rt6luot{a{1uadgev1s"l6'l6niuau[ilnTu1a6:v6'utrG n*cfi t

[Poster Presentation]

a 4a v a d< u " yt1il rorfrurirjann1:atn51uua1ouu?na [0 Lila8J: e *,

dr Er ril nfi ntuln : uqil rvr atar{rra s n r :'L{6u rbct

The nucteotide sequence anatysis of 10 cultivas of tamarind

Using by Microsatettite and rbc{ gene

uluq:rt1eg u6ailr{rox : :fl.e1:.tu6uail: flid?:x.l1Pl

nruviil ur fl rani lurivr ura'u:rtriX rnt:q:ni

uuaqua

4 u u 6 au t il € t 9

a1nn1:Anulurn?1:Ja'llr,l=uoilrrligrutfll:?o.ttJvt'1l.tllnauilu[!an r.Jvfl'luunaF]nqil

nrud'lrnTudloriiruurnT :Tqunr:finrcrdrdurouitrcubrTn:utqvuvratafi v'iu'i1 aril't:nd'nn{:r
e A v d, ,3 a 6 'X & 4 I ! ^ -^ u 6

rvrr:rteid'tfifio n{1fi 1 lvrult'uqrJanurJ5artind rtavtilSurfruuila{ nqtvt 2 rvtrlnuo
v9

rJanfiyar riu6 rjrifr uavnd:rfi 3 rvrrrriuiirjanr-J:vnruLvrfl: rafiuql 6uvrzura':r sit:rTl
-$ *"'-"-i-- - --'--i-!

uravrJ:vnruyro{ rraurfioynao!n11il#uu'uiSvnriieuurnr:6'rui6nr:irn:rvr,{riro'r:iuauitrcu

du rbct,.'''nuro''urn'.,r,rilprqiruru t0 fiurir-lan Tqu"Ld1il:Ltn:t BioEdit 6'rEJi6 Neighbor-
3g

Joining/UpGMA method 16'2a60 ilvflllrnnLtil.ioonL{Ju n-nuruvnrrr'Ln6,finn-u lpruuiilqln
v € t o u v ' ^r_-.^^-.^^^. -:-","^,, 

'
:lv"trr:Jv{uoUqnffilo{ th;fo r:'ua l:vnrutflt: 6uvrzura'':t ufiuol tJ:vnluvlo.i rriterq urJiEJr-

eind uravnjiurduufio.: rfrourerrrlallfi'urivntiinruT nr:6'rutvtnfrnlilln:Ltq'vttilnta{ uav

nr:irn:rvdrird'udueirunr:1{6u rbc{ irrrriu ul'jr firvtrlrfi'u{r-Jqnurldrufifia-nuruv

rnua':rr,\'urifinrdruriutunr:itn:rvr,{rflaolurll odrll:fin'u nr:unaold'lnrimorotfisl

{osi'rfin:f,uurrl:vnr:rfiarrilrJ:vFyBnrntortntorfiovrTrkraqafrl{ triu nr:tfilr-Jilrrud
d q o ja r r e g ad i , v d---.F. {r4 o f,a

rauLoLuu;L?ruyrlJn?1lruril:il:ruriou"LuiEuilr rusina'uilnr:rfrlrji:rrru16"[uu3urrufrfrnrrlt

rurj:l:rurrn"Lu6niEr,rfis 6srir"L#2nn1:ilqao{orohiaur:obi'r{rnout6'otirlt'qrqu dl6'osfi

zu u u fi o 6u vr r i6 n r :1 u n r : n'nr u r r ni o { 14 tr I uhr La n n r fi o"L#a o er n 6'o r ffu
4.j

n1:6 nur ttzu uyryprfiuon::1l#fi nrrl.rL14r'rvffl.ittn v fi'rl.J t: ftd'prq;r uuun n':rl a-rLl&'udv r r
i,

iiruurnr:r.rarlvtr:r'lfi'fi rJ :vf; vBnrnl rn0lfi uriahj

ooq{Slde
rirafrfiry : IJUll'il,'L:rln: uttvt tvta.Lnvt, uu rbc{

63



i ^d a do q a ds r " lofiurfrjandrgtmnfin{0t{a{1un1T?ou : fl11? tFtlluilalauu?na [0 [vlotJsu'1]J i s

tr1n :utvr rvratariuacnr:1{6u rbc{

: The nucteotide sequence analysis of 10 cu(tivas of tamarind Using

Ito9.t?QUg

by Microsateltite and rbc{ gene.
i.

: U1UflTL1J19fi t0Ullfl'10''l{
j4

d: TFl.flT.Lu[UaV!: fl:A?:il'lfluq

Abstract:

The study of evolutionary re[ationships for each species planted tamarind. Tamarind

grouped relationship evolves by studying the DNA microsatellites Patel. light that can be

grouped as follows: group 1, Preao yak and Preao puen muang, group 2 tamarind ptanting See

tong, Khuntee and Num pueng, group 3 tamarind planting Pra kai phet, Muen jung, lntapaium,

Sri chom poo and Pra kai tong. And test evolutionary relationship with Sequence analysis of

the rbci gene, a tota[ of 10 varieties of tamarind grown using BioEdit by Neighbor-Joining/

UPGMA method has been divided into a tamarind. A c[ose up start by planting See tong, Num

pueng, Khuntee, Pra kai phet, lntapalum, Muen jung, Pra kai tong, Sri chom poo, Preao yak and

Preao puen muang. The relationship between the evolution of Micro Satel[ite pour water. And

sequence analysis, gene by rbc{ gene together showed a tamarind cultivars, some of which

have a similar relationship to analyze both However, such experiments may be restrictions on

certain about their performance. using molecular tools such as DNA in a little variability in the

way. But with the increase in area is considerable variabil.ity in the way. Therefore, the results

might not be able to answer clearly. Need to review and p[an to find ways to devetop

molecular markers to conform to the genetic maps to be appropriate and phylogenetic

ctassification of tamarind efficiency even further.

Keywords: Tamarind, Microsatellite, rbc{ gene.
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rfi oaix DNA ba rcode q vhirfi urrxeiruror 6ufi fi nrr rlrum pr".t ttri 500-700 ri rra!

u . I ^v?nnu:sd{n?Ja{n1:?ou

t. finrcr6ir6'!ruar,rtofirnrfilotilriqrn6lufinddrduLOflo{}.rur1}.rpirarvrnrfinlillnr:ucJvrtualad vto

nr:urdroirrordu rbcl ornrvyur 10 rfi'uri rfi01ff[un1:q;1$unfruiir.ian1u6'rraiormt:r:nitrug

z. finrsrrirrilrlafi?rn:rsflriornnr:uiilrl3lrruu^ | rbcl. fitpiornrv'urilfira-urir-rnn'rrfinrrrl

rin n ri r t riu"Lu :v 6'r rfi'udri a n

AV
lJOUtlj9ltO{n1:?AU

Xqv u u d t U !, v A ^ 6l a a 61 4
1. nl:ilnao{uLtlvriu trnqluTfltvnl:!:futyrluu vnsrulita:fULuo'::lrlJ'tgrttavtQ:ryLut:0u

una0{

z. nr:afi'orilufindrSurouasrfrrrjilreua'u rbcl uravdrduro!3t?rutillnr:utvrtmataddrurvrnfrFr

1\?J01:

3. urn':rlr#rniudraionrrrlrrr#runiurorrireirfirndlotvrritor:rvfl'rl.rLtFiavfi'udlan9!
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n :ou n? l il A qtul ruidu/aurl fi grun T :i {u
uflorqrn6ir6'!rr:al3urrul:rTrr:rrtvrruataviuravdu rbcl finrtl,f1Lfl'ru$au:v6'lnrrltul:ri:rufi

tv&.!daa^dr-&i,oisX
fioulJl{q{1ut!odurillniln?1:.tLrnnn1{vll.ivluqfl:::J:J1ntu ?J.1Fr'lo?rLfl:0{14:.1'luvll{Liltanau0sd'l:.l15fl

hiq;rLrunn'r.mrnnFi'r.irravronfirnrud'lr,i'uijurr?iplurnr:?o.ir.rulJ'ulrLriavri'u{rJqnt6'

A4 O A AU
?59r','ttuunl:?QU

u aa & J
1. n1:dnqttunnrour00'ln[uotuo

u dd s a
afloorouroLprui6ro.: Dolye & Dolye (1987) lirteilqudrd'rodr.rhejoutol]lutjllttl#utfludu

rf;n1 uavdrl#16'rllyfinl:vrrru o.z nYl rjrkiTniruavufrrtuln:rourvarl#vjrrfi'rosirwofr'rodx
qvd, d -
Lyruurl{euauLoun rdlar:avnru Extraction buffer SO0h1rr:frm: (l:vnoueiru 0.1 M Tris - HCl,

0.05 M EDTA, 0.1 M NaC[ uavO.Solo SDS) iJulnar:avarudrSuro"Lrial"Luuaon microcentrifuge

turo 1.5 fraf;f;sr: rfrl Proteinase K io trTn:frsr: rjrhJr-jrtuejxnrrrqrqrur,r4fr 65 "C r{Jurrar 1

- s o r ; ' 
qY q , u a' Z'qirllt'Lu:vyirlfrl:r"Lrivlfrnna'uvaoerhJna'rrJ'rrll']6liflunirn:rr tdldt:nua1u Phenol:

Chorofrom: lsoamyl alcohol (25:24:1) 500 hlo:6sr: n#rlvaoortrJnallrrtlrl rjrhJrluivit.rlfi

nrurir 13,000 :olriourfi r{Jurrar to urfi ttuflariavaruri?uuulcivaon microcentrifuge "luri

rfir Phenol: Chorofrom: lsoamyl alcohol (25:24:1) 5OO trTnr:frn: 6nnY.: n#uraaoprtrJn#r:lr

rlrl rirtr.lfluu,riulfinrrrrr*r 13,000 :ousiourfi i{Jurrar 1O urfi uuflar:auarudrulu"Lduaoel

microcentrifuge lr,rri rfrl lsopropanol firrrir5u6'a 500 tlTn:fin: na'lvaantrJna'urulrl rjrtrJ
4d i

FrfletuflouorLouroyqcuy4fi - zo "C r{Junar 20 urfi ornriurjrh.ifluir,riulfinrrlu*r 13,000 :oi:eio

urfi r{Juurar 10 urfi uvreiruladrdrrnvnoud'r u 1-OOo/o ethanol ttavtfilar:a va:rtt 7Oo/oEthano[:

10 mM Ammonium Acetate soo llTrr:6n: n#r:uaoprtrin#rlrrurl tila't:fiuaf;odl1#rra6o
4 d d d 6t v v s X u, ,

bQv'llvnynoufirouro u'tflavnouarouroL#tt#r Tnufirlirj:v:J'rfu z - E drlilr rfrrar:asalu TE

buffer qO lilIn:fret: uavrmr RNase n z brTn:an: r-irfiqrur,r4fi az "C itiutrar 40 urfi uavtfil

t{fr -zo 'c

2. fl 'lierr?odounilnlilrrasiqdBurrutardtSuto
I

2.1 i6 Gel electrophoresis n:roaoutlSrrrufirdurofiarTot6'TnuriliuurfiuuFr?1xra'jr.i
u4d
fl!rrn1Jarour01]ter:g'ru (100 bp DNA Ladder) 0.8 o/o agarose gel durriru'liu141rt'l'l:.lrriilriu%olfi

dqtv
rouro LutLFrauFl'tou't{

z.z i6innr:qnnf;urLa{ iqlSxrrruuaunrunrv\?rordrduro lnunr:inni, nl:aanf;uralu9s
iJvA

(absorbance) frnnrilurrnau 260 nm lLav 280 nm nrutn5ol spectrophotometer $aun'tu'lfu
y v ad

Fl?'r}.J ttJillJU?O.i9r tOU t0 A 1 n fl 
A :

v v 4d Z
ft?'lxlt?Jilfluflo{fitouto = 50 x Azeo x liilrn:totar:avarufi'lttiln (pl)

il3rrn:to.ral:aua1ufi tduroflri tp l)

rnrlriavrdro{ar:avarudrduroyrorndsr:T dru:vu'ixrirnr:rrnnduulalfinruumnf;u- - - --i U

. , d d ia ^ A du r r

260 nm rau 280 nm (Azoo/Azuo) 6uSurofifinrtrlSqvrBrr'::fidn:rdru:vv'jrl Azao/Azao oqj:vra'jx

1.6 -1.8 firrirrioun'jr i.6 rLaer{'jrdiSurofinr:r.Jurfouornar:6uviddu1 uravriurnn'jr 1.8 raa{

'irfi nNn rjurfouod
U
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3. n'r:er:?or41a1ufiilv{fiu6uradrsilfrffiurfifiori

3.1 nr:urrJirrrufirdurofirurrvar"Lunr:rfJuuriuuutorJfrfrSurfifiori vroraorLlddrduro

orourolu#, t0 r^Tuflnuunaor:ornl3:rrru6rdurouriurufir.iElrru 50 urTunil r{Juuriuul Tnu

16onlvr:uloi t i#u ufiorarrJirrru6rdurofirurrvailunr:r{iuturiuurrtolrJflfrsarorirofi6 ttavdr

zuazufrnto.roritofi6lrn:rqao!zuaeir u !.5 o/o agarose geI

3.2 nlxqultn:rloifiryillyail lprul{ln:urai zo ei rruoaorriudrSurorafird'rodrs rfio
u < j i ,^ d d \, 

t 
'yrlvr:rloifiar:r:nrfr:rrisrrruF16uiolei $auilnao.irJfruJdauanrrvlurJfrfiSur pcn lunr:

rr:'taaoua'tufilddrduuoflo.rilv.inllrfrr : arurfi'uti frrurlflfi3u1 PCR fidrurJ:snouuavnrutdl{u

r0{41:aua'rufi turrvarrionr:litJfr fr3ur pcn
ad

4. fl1:?rn:1v14HA

4.1 nr:rirur*".ou',r#.yfnTlranarosdu6rsuro Tquio:vuvvr{n1:lrr6oufitolfiud
a oi ctrr " t v I X a a Z

rSurolrn:gru ufro"LrT[unr:rirurruurrurqdrvfinror1lruar]ato{frudt6uron'roLjrl qrnilu
'd o uo u s 3 o a i i ! + <-.-

trJ5autvru!turou'tuunLilLanat0{tuptt0utosr?0u1.1e'rn:vusvl't{n1:tna0uvl?o{%uat0u!0

il'rn:5'tu

+.2 urjiEr!rfiu!nrrllrufiouraun?llrurnnrirrro.rdrdurofiufiorduornruriaroTrodrl rrnl6
a A u d ia d u t a u 4 a' A

toutoytttnnnt.l:sytt.nrtuqilv"tJ'txjvrx.rn?1!a'ril1:flvlutFl:J:sf'rl-J9l'l{flu avflnnota0nt!uta:0{1411'lu

Tr ra na"LunT :6nrgr dufi rfi urqior ri otri
9,

4.3 nr:riru?ilurrloiLfiudnrrlusrnrixv'xfi'uon::1.J (% Polymorphism: p)Toru116uu

3 u t X o a dt v .l r3 .-.o-- {-.f.< Auo
tu'lFlUlyUn LiltanAflO{tUAtOUtOrllUflOilAfr'?tAt 0 tuAV 1 lprUUl:UlUvlUl.J"UUOtOUrOfrrirrlin

iU
< i o v d, - ai !a , 3 < a q v dt oi 3 d d - {, +.4-..-
hranayuqLyrrvrtuut{Ju 0 rnoL:rnl'UuplL0ut0 $asLunuttuutlu 1 ttJol\lJtuat0u!0 uuljuFlLouL0

,,tvv

fiufrlr-lilrrurTlfrvlor u,avqirurududrdurofirLerflFi'r{:vv'irrarafi'u5ilvlJ'ttr rirlrr{rurruur
ruj o i r6udnr ril $n n Fi'r.1vt xfi'udn ::n

q

-addgraaas. nr:rfrlil3il1tu6tdutooirulflfl5ur polymerase chain reaction (PCR)

lurYunourJflfi3urfifiorifi ,fluriurrulunr:rjr cDNA fild'ornrJfrfi3ur RT-PCR rrrfrrrJilrsulri'
&o,aaa<4cld4r

:Jlnfiu nr:drrJfrfi3urfidori l5ilorntn5eiil master mix frtJ:vnouriru 1x PCR Buffer, dNTP, foru,rard

primers, reverse primers, Ioq DNA polymerase, DNase - RNase free water n1:tniuilal:nYa1u

rirsl lirlfiToutJuJnar:uriavtfrqalluyaoorupraorlvilrfiouniaru{Ju master mix tfioltrfla1:aealu
Z 4 \et d ,aua t d a Y td d

fi'rylnrfroranrfllrr'iru 6lnr:rJfrri6{'ruorjl{:?ntirutav:vfn:ui{ rauar:In%fln60.ioq-[unxr:JtUu
s?[uvlJflua{ru rrruLilv!'] a Taq DNA polymerase filifluroutql:ififin1:tAo:.tantntoi.drarravrfiotri

rlolnr:lrfrufrerrJflfi3urriounr:rAxJ DNA 6rrrr:ufrr roq DNA pol.ym"rur" dal"lurJfrfrSurr{Juo'ueiu

qorfr'ra"lu master mix riounr:rfil DNA rfiorniul master mix riuliouu6'r drnr:tJtrJsrar:al"Luvnoo

iloao.iuriaver-?odr{ ya'rqrnfu16r oNR rusiavfr'rodxa{tluavtirrJfrfrEai6'rutnio{ thermaL cycler

6. n1:en?oruarJfrfi?ur PCR drs Agarose gel

rjrdrdurofit6'ornrJ4'fi3a1 PCR lnrr:?aaolriru agarose gel. 1.5 rrJoirfiuo{ leru"Ldzunzufrsrfifiori

g trTnr:6m: riailfi! 6x loading dye il3:rrn: z h^r1rr:frsr: rfilat"Ludol agarose gel fiavn'rodrlqun:u
,d<3aau+d'a. ddi

$avLU:ulJrvtuuru'tolJO,luurlrouronlnrdutotJler:6'lu Lambda DNA,/H/ndlll 6.lrtluduSutofrv:ru

crurnLLavilsrreufiuiluou ornrfulirnr:run'tru'rr6,fu,ruirotndol electrophoresis loruld$:t6'utdfir

zs Trac,i r{Jurrar 90 urfi rirtr.Jn:rozualurniolalu UV (UV Transil.luminator) rravriufinnlilnl:tto{
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$a{r0{6rdurodrunfror polaroid camera rfiororn"lun',rrrorud zuazufrnfifioridt6'fiturntJ:vrrru

200 bp atav 246 bp nr:n:roaoudrfr'or1{nrrrrdrriuro{ agarose get l#ilrnduu{Ju 1.5 rrJoiifiupi

7 . nr:itn:rvriarufrilddrSuro (DNA fingerprint analysis)

rrJieJUrfiuunrrrLunnrixtorrireirfrrnfilotvrrito.iuv?'r:J s ll'urirJqn lst Tomorindus indica L.

(accession no. 2701.60) Tnut{Til:$fl::J 'Multip[e sequence alignment with hierarchica[ clusting'

(Corpet, 1989) uav BioEdit: a user-friendly biological sequence alignment editor and analysis

program for windows 95l98lNT (Ha[, 1999) arvrvtfluu (submitted) rir6'lfirna'Telvpitotn'rodrl

e.irurtgrurioqa ONn Data Bank of .Japan (DDB-J/EMBL/GenBank)

8. n.]:14'rFr?rrfr'lrfi'uiiux?ierurnr:6'runr:dir.lLtruunrvr phylogenetic tree
& o v 4, 4 u u 6 u s 6I*

rvrrrfi'ly:rqsiruru tl r,i'u{rJqn frnrrla":rr{udvrrriieiurnr:riulou"lqihi:un:r BioEdit

version 7.0.0 lunr:rrJiulrfialrird'urudflo{du rbcl svuitwi'urirJqn:rut1}ld1{fru"hiTrJ:un:l

CLUSTAL X (1.83) tu n r:lir multiplealignment ua vldTrJ : L!fl :l Bioedit dr ui6 Nelghbor-

Joining/UPGMA method version 3.6a2.I

AV
t{an15?ou

aor rfiorirrireiufrrndlotvreifitfrornnr:iinr:rvr,izua6'ruuilnfintlrTn:rclvruuatad

*nv"[ri1rJ:un:il CLUSTAL X (1.83) "Lunr:lir multiple alignment uuas"ldTrJ:rtn:r Bioedit riru?6

Neighbor-Joining/UPGMA method version 3.6a2.1arlr:nurJ{ilvll1uoonr{Jun{:rrYlfi6o n{1fi f
u d , ,X u d '3 A t 6 r d u o '" 4 --' -.i -lstr:rrnTudr.Janrlsutu-nrc ttavuil3urfiuufror nrilfr z rvtrrltuouan fivlo'i tun drill uavnalvi 3- r u -- - -i-- 1 u 1

rvrrlrnTudr]a nrj:snr u n'rt: vfi uor duvrzur#u nitrvr uia vl :v nr uvr ol ricnrfl fi tqqiu

rtdcndwcia* {PM)

ctfurdfts {pv)

Hmar {sr}

ar-1J6 {K-r)

rh** ft*e)

il'r:mH{ffir (PP)

r.r$!ja{ (MJ)

Arj'ss:r€*}{. $N}

Eftln (5Ll

tj"sfrla11a.: (trlQ

c.y.,!:n q]p, s-t3"d !rF- Si."-1"€--R

nlv!fi i rLr.runrflr'l'r''lld'1fi'uiSrfinriirruiielulnr:ro{}.rvrLrlfitfrnrnnr:itnr:rvtiqrnuvnfinlilIn:utvl

rvralad Tnull:Lrn:l Bioedit rirui6 Neighbor-Joining/UPGMA method version 3.6a2.t

ttayo]flnr:y''rFr?1:Jd'[ll,i'uiSyrriSruurnr:Inu ujiul ufiutrirfi'r ilatol6u rbc{ lnu"LdTl:*n:rL

BioEdit version Z.O.O eirui6 Neighbor-Joining/UPGMA method version 3.6a2.1, t6'zuarilruant"Lunrvl

fi 2 ar:rr:n"L#zuanr:irn:rvfleru6ir6'!frrnf;TolvreirolilvtrrLfinrrulnfrfrerriufiaer6o rstufiuiirJanfi
-5-



uar rhfir riusr'rj:snruLilrl: duyrzurair vfiuor rj:vnreruo.t nit:ll ui{ara'nd uavuJ{a'l rrr:rrird'u o'l
CJ

.i
ttan.iLunrvlvr 2

rd{erliudac {Pr"{)

ridsr#rni tpvl

fir?il+ (\L)

il:sryrflflar {F$

*fiu+r {t',*.1)

fi^rmErrd! {tt+)

Hna"r [Sr]

:Frfis tr'rp]

dufi {Krl

*irmslflr? (FF)

6rryr.!:'.S,cla d.ut 4iq i g q

n1v{fi 2 uzuunrylRrlrl#lr,i'ui5rfrurr{rruiieuu'rn1:ro{xrvrtrfitrirrnnr:iLFr:''}vr,iornrird'lfirndTolvrei

to{u'u rbclTnuTrJ:$nril Bioedit oirai6 Neighbor-.Joining/UPGMA method version 3.6a2.1

ufiouJiurrfiuufiu:vu'jrr 2 i6nr: a1x.r'r:6ra-0fl{llvtrrr"Luuriavrfi'urirJqnt6lnurfifl!a1nnr:1{fi

tt firrrarnfi{n1:a'nnd:.riuriu:vy'irruunrfintrTn:tt{vrtilalaviuasnr:"Lrinrr:rsiruil'tuto{ci'tn'udrSuro

flo{6u rbct d'r$anc"lurr1:r{fi 1i - 6 t v ' " rfinh1n:utvtuvtatnduravnT:itn:rvr,iFt't T 1 { vl 1 $a q { n 1 : a q n a il fl u fi :J u lJ'l }.J : u 14? 1 { n''} : a o n q il o ? u LYI f

eirri! a'u6'r u nr:ki6u rbc{

alnu uvr nfr prhrTn: [cJvr Lil atavr flaxJvr n r :i tnr :r vvi dtuitu r bc t nailvl

1,. ruJiurfiurfio.r (PM) 1
d,_.

flvto{ (58) 1

2. ruj€urflnd (pv) 1 nirln (5C) 2

3
4,_.
avro{ (5t) 2 dufi (m) t

4. ciufi (Kr) 2 rujiurrind (pv) 2

5. ririis (NP) 2 rujiurfiurfio.: (PM) 2

6. l:vnrarvrt: (PP) 5 rafiuqr (MJ) 2

7. rafiuor (MJ) 3 rirfir (NP) 1

B. duvrzura'u (lN) 3 duvrzura-l (lN) 2

9. nit:rn (SC) il:vnrervor (PK) 2

10. rj:vnruvor (PK) 3 il:vnruuut: (PP) 1
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ofirJ:ru

ernrinnr:vrpraol vrl'ir "Lunr:o-nndlrrrrl#:1fi'uiivrrc?ieturnr:to.t:lvtrilsiruru to r,i'uiirjanq9u

eirauvrnfrntrTn:uryrryratar,i uasrunrfrnnr:irnr:rvricird'udu6'runr:hidu rbcl irlrriu vlt'ir filvttL
u 4 , ' i4 v a - <i v v q a d Y t q - 6 | 4 v d
lludilAnlr{a?uyr:lanutusn?r:Jdilvruo?inatunuLunt:ltn:ruvil{40{Ltu1J t'uuLuvluoUanfiil0{ ?un

9!
ZJ u q,d 41,{ ud'Eda u o rd v 14

*avilrzul nnaoouLunalrnurnu vruoUant!5tJ?unuttaut!:u?v!ut}.J0{flnxn0uLunAiltnu'lflu tLFl}l- -ai - -u- - -q- I fu u u I

uxeirufit#rio4atrin:rriu"lueirurora'rd'lnrtiln6'frqtdu tvnfrntrTn:uttvrrvratad6'erlvturt'u{rJqnf;
'uu

vror ou'lnd'firrrirlciu6 :rrnn'jrfrffr "Lutruvfinr:itnr:rvr,{rird'rdudranr:1ili.tu rbcl6'nrLvtr:rfi'urirlanf;
ulu
,o v^ - Y & , v d tr .j ^ & a u " - 3 r 3 ,v-ilo{ ou Lnafled!ilT,ll :.Jtnn?'l{u9r a1nfi{ttfln{uFl.inal? 0'ratnot0arnfltulJr{!:un1:!flu'ln!

aJ a s & Y ' A '^ 4 d q a ia e o ad
r.J:vdyEnrn?o{rn5o{iloyn{lilranavrLt uru n1:11\il15ilrtuerLOuto Luuit?rutiln't't:Ju!:!:'tuuou Lu'lD

i , u 4 tr '^ uq - ia q d ad d < oqY 1l
14u{ LrnnauilnrrrfltJ!::.t1ru Lo Luu:L?ilyrin?r:Jrl:l:rurirnludniBr,rfit dwirlrfrzuan1:iloao{o1o L}.1

s rjv uv t i o ! 
' 

qud 4 rd d d d
arillinnollourifr6'ornr:vr:rrtpiodrrdoroufn frrqrnnr:dnrgrfirirurr ldfinr:fr'nrsltu:uutvtu!eltou

ro 7 uirrruluvrarafrnrfiorJ:vufrun':rrrvilluaillunr:ldriJudrSurorrflno triruri otpF-ofpH spacer, a'u

matK,Su rbcL,?tu rpoB,6u rpoC1, psbK-psbt spacer LLav trnH-p.sbA spacer tnrue{fi"1dil:vnounl:

fior:rurnrrilruil1vfiil6o nr:16'lrdrrir6'rdiSuro n6unlvlto{doua ttavn?rilar:J1:n"[un1:dt$unfiflfiaiIUvvd i'i^' a d d' dd A o 4 4 
3LLLaumotKTqua 1 n n't : d n ul Fl i{u PWG A !u'l !5 r? ruvl r14il 1 u Ail d'r u 5! L! u o r0 u r0 ti'l : Ln fl Lul'l fl n o rb,

v

6'oltririo4aornfr'laorduirrn-u"[un1::u!flfrqfi% (2-[ocus barcode) (CBOL Plant Working Group,
u dd v v 

o.i CBOL a:riu*uriu'ir rbcL *av motrcI6Xun?tilt#uto!1u2009) oarr L:nattlJFlfuun::x.]fl1::vnua.it !
o o Y d' d d 4f v q 4 r v ca I d 4 d ^ 

J
n1:nnfl1uuoL14t!1-JFlt0ut0!r:LnnLuil%un unnfuun::x.ln1:u{Fr{L14uFr?:?1fl1:flnulfrtout01J:L?fu0uU,
ouovd,ddGYad,,s@d'Yuvoddgdruil [t r[Juorourouli LFlnavu{r{Ju!:u Lutu Lunr: uilur0ilaa-rr0{6i114:uFr?'r:Jf]o{n1: Lu1Jl{n:6u11fl0x1n

qta rbcL rav trirfiurvrodrvirnr:dr$unatJfidfitrxn{l (CBOL, 2oo9)

rirr,rir"Lunrirfit rirtria'rilr:n:uulrirrrufiru:rrvarriruYr:kirflu DNA barcode tdrrriuou
qq

6'rod'xnr:finrsrrlfiourtoalJlfiurfiudrdurofinrr:tdrflu DNA barcode tri'uri tuti n.rr 1999 Hi[u rtav

Atice 16'finrcrarud'1fi'uiivrrriierurnl:fl0{fit?{r{ Poaceae Tnrai{'iloqarir6'lrlatol6u motK ilu'jru^u

flnon:ri'a"L#n:oovfiTudrurutrjrvirriulu rauv!!nr:rfrrutonr:rrnvrutiltorrir6'rtua"Luuirrruarlfnd

uana'rndu-.r16'finr:finrsr!3rrru6u ldu du rbcL *av uiirru tTS leu Chase lLaunilv (2005) orn

nr:finrcrn{rfinil"1fi"r',u'jr firiui'jr{oqarir6'uiuaflo{0u rbcL *av rBtrru lrS rvrfludo4nfi6 uavfirfil
td' o q

ouLrua'ru?urrnLuf,rudora Geneoank urifitilfillr1:fldlilrlditju DNA barcode t6' rflo{qrnlriar:rr:nU4U
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