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e mnalilanNalkuuLeEaLeHa73 (simple sequence repeat)
wwIsaninelianatuulaaledans 13e Microsatellite nunadis vunadudIufouLe
HYALANANNUYBITIUIUYAUDIAIAULUATY 9 Fessaiuiadunis Jawun1snizaned

'
oy

agngluarsiugnssuvesdsddinglingailen vliavesiuadlaun dnvados (di-

nucleotide repeat) 14U AT 1Luaayl (tri - nucleotide repeat) Laiu AAC wazgUad (tetra

- nucleotide repeat) 191 GTAC (ufu IﬂEJ‘I?]L’JVLULUﬁ‘ETé’ILWﬁ15ﬂﬂﬁﬁf’]ﬁULUﬂﬁﬁf’]LW’l:ﬁﬂ§j
UILIUTAU ﬁ'?'jqL'i'la'mﬁna%’w%ué’mﬁLﬁumﬁﬁﬁuﬁuﬁ?aaaﬁfsﬁﬁ'}@ﬂﬁﬁuL‘ua’ﬁwwaméﬂﬁ
nanUFAzegnltdaesiieiuuiinuesd vt atuRetudiuRSulTAss
7 Fauansfeninuuanaaseninaisiudld wismnsluanawvuiededeisdiuisa

aTiRdeuAunaInuatglauInninaiemuislulanauuueisieWieadl (restriction

fragment length polrmorphism, RFLP) visiidansavaeunaladne wasldasiugnssuiumu

Yiuades daudaiuiduniowmunslianaiianuwmuizauiigalunisvinenanwal

s

Wugnssulagldunannisii@ans (polymerase chain reaction) HandnuaIn1svitideisiuay

luusnvualagld el electrophoresis Famnuunnataudayaululszvinstuinainay

(3
<

wanAasTuuadluldaziu auaudinddgveunsemuielulanailfie anuduwiz

Wiz vesALvslianalnIonuguuilun wasd1uIuYes alleleic form fiauise
7 - { a du & a T p )

n529aavld uenanuulianaisanueviaidndusiagusay (codominant) 3sanunsa

nsradausuviailuiugnie (heterozygous) ¢t (8Awd, 2550)
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\ATBIMUNEABULBUUUBNIIBWA (random amplified polymorphic DNA)

= & aa & = ! i A
luanatasesnunsluueisiofia Wuesesvsnean iy (dominance) Apa1unse
Tuundnvugiugnssuiilunistuvesdunislusumiaieniu (homozygous recessive)

wazilannizernisiaiyiulavesiiy Asudszoziuda dugeu wuisszazgnun lusses

'
= o

sugounasszszmansqiule Wussesiminsaudmiuine WesaniluSuiaisuie

£
SN

uInfign TeamInsflduewuvensieiind [Usuatudufivuielu duiuiiduaie
W@ntoaiiu (nquaumad, 2543)
< a g € Sa o d& v - a a
n133sYIATImIBALEulauUUe e ia Tulusesdinsiiuuiunuvesiiduie

\esandisueniadalinnfiviuiiviuudesbiisme s fesedendnnisiijnsenda

&

913 WaliuUSuumdue Jeuszneuluse 3 Tunou Ae Junauwsn denature lngnsle

geungiii 94-95 asanaaidea \Wuian 15 Fundl Wun15vild DNA template uonifiuans

U

- & o 3 v | = &, a a &
L8 YUABUNHEBY annealing MBRUNYLN 35-36 asrAgawed LUuian 15 Ui Juneuil

'
a 2/ o

nosligamgireudrsaiiield primer luinassulnaiiganiuliunian wazianisiiy

u

=

UeudILALEULENABINTT UaztunBuiiaTl extension Migaumadl 72 ssrwaidea e
o v ¢ & & o " < ' ar
30 un vinlwioulesl DNA polymerase Tumautiv nucleotide mUugausyu DNA
template u16eiu primer autduatssauAnduduiiduiedulug dearntuyiile
\eUfisewniloudunsuusnistunauiiawdnluujiseognlavaty qsevauinnissiass
v oS ag v 3 o & & o ml & P = o
wuplwedu T wIuLnn (hquamsd, 2543) 3ntuifduediiuusinamviings
A52988UNTUTINYVoILAURALEULE VU Agarose Gel Auduty 1.5% Tnanisdosiens-
= s v o a '3 a o & v @ 1 ¥ oo = <
wenluslua uavinisimswiare i ueseduvesieduduiiiidnvazndunendy
WenauysalmaSouiisuiudied nvesiunennasiwediduviiu Tasfinrsanainamene
= fal o 1 sl o o 1 = s =i =i

angunaeue INNsUIINguarlivnnguesavAdueludurdafieaiy wasieuiiou
YuInvesudIufulenandniidenilnoldfduennsnined 1 Kb Plus DNA ladder

(Thermo Scientific)
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Ui 3

aunsaluazdsnIs

feugmaFaidlunisfingg

NMSANWINTS ALY R IVDIEN WL LA N1TRTIANAS DV RBuLeEau e iUy

o

fieuaumagduniulundesensiudslduinnsuiiifnuuzu (off-type plants) o9

auwug ‘Optiva’ Tuuszynsdadl 5 fldannisinwanudunduainmsuausening

9/ &

Anwaznanduiien (single flower) Lagaenfmmiiumniiu (apetalous flower) A wil 3

Y

AN 3 AnvzaanaN IS aalglunsAne

v

A : fnwaugaanduien (single flower) B : aansiuniiu (apetalous flower)

U
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aunsal

1. p1AWIENEN

2. Januwizngn

3. nssanamAnARNvIALAu UAUENas 8 T

4. YagUgn Usenaueme fu : unaudu : Jemsn dasdw 2:1: 0.5

5. Joiadigns 15- 15 - 15

6. ansiniltesfiuidalsn

7. gunsalmseasngs Ly i iy vinldazesunas ueaneged thawdin qengu
Aan AFUNTIUQIAGUADN

8. gunsalnsiivfieyauaztuiindaya wiu ayn tinnn fiuee Tiussin

gunsailuesujjiainis

in3esilefldlunismsaniaissminsluana W wissmmumies FJudansiadii
gamail -20 esralFed iaafinUTunaiansugnssy (PCR machine) fia Biometra fu
T1 thermocycler waz Tavanced wn3es8idnlaslnida (electrophoresis) ¥UALUIUDU
1381 UV transilluminator waz Gel documentation gunsailukesuiifinag léud tube,
PCR-tube, tips, microtip, PCR-plate , pipette , erlenmeyer flask \Husu

arsiailfldlunisadnidulonar iU jATen Wy 2x-CTAB, isopropanol,
chloroform-isoamyl alcohol, 75% ethanol with 10 mM ammonium acetate, 75%
ethanol, TE buffer, 0.5 EDTA (pH 8.0), TE-dye, 10xPCR buffer, 1 mM dNTPs, primer,
50mM MgCl,, Tag DNA polymerase, loading dye, 1xTAE buffer, Ethidium bromide way

H @ < )
Urnau Wusu
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M3
NATIZANITENBNDAAN BUSHUGN TN

Anwinsaneneavaiugnssuvasduiiruaumuduniuvesniies lagldisnis

'
4 =

Ansizimnsadinlraunas (chi-square) sewindundnenauysaline wazsiuninenmegidu

&

wifu Tudssrnadneiaeiug (maintainer population) MAnnnskausswinssulnly
wifu (apetalous) fusiuneniineniludnumuzaanduide (single flower) Ygnvagausigsiu
waldAnwinisuanteanvesduiinivauanuduniuveniiies lneAmnaingnsead

(d5un3, 2543)

X=X (0-E)’
E

dlo O = Snusundinenauysaima wazaenwadiuniuainuszunsinwinandumsiu
oA A oA 2 v aa ¢ v )
E = Afimavue wisAnmsslusiuniinenaduysoing uaznenuwagidumiy
Y = navmvesdnusuniinenauysalina wasasnumadiduniuluuszyins Sneans
(<3 @
Wunaly
A1y nenwinladrldiiguiuatlunisianiyg degree of freedom (df) den 2
a o o i Ol 2 = | A Al o Y o
aanaladasniien 2 Tunsns 1 p= 0.05 uaasirduniaruauarutuwdu Wuluau
a daovy v 2 A o ¥ w & i = '
auuRgiunasliuddnaives 2 daunalawiriuniageninan lumisad p = 0.05 uanain
fuiimuauaulumiuliiivlynvaunfguiaali
a d o fd =
AMTIATIZNAINUNALD ULD
N5 ATIERAIENUNALIULES18AUYBIAI 08 1R UNTan vy Ao nauysaline
Wisuiisudumednvessudnuuzmadiluniu lnefiarsananamawarsiunibule
1 o oa o [ =l s =l =i qy I
nmsunnguazlivsnguasavieuelusuniassiiulay Wisufsuruinvesdiudiu
Aoulenandnidesingldfidulannsnines 1 Kb Plus DNA ladder (Thermo Scientific)
lasldinseanuieluanawuuioaiadsns (simple sequence repeat,SSR) 1U7U 36
LAS8INUTY LaziATednuialulanauuueiitefid (random amplified polymorphic

1%
as

DNA,RAPD) 4911471 520 m%wma TunsAnwAsall
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nsveaasil 1 MsAneINMsEenendnynizaen

wznsunaluommg (it 4) Wedunswleusuildlunsdne Wesmnude
fuudAn Mseseamied sundarlesunsnsenunseiteutien vilEEn g
son¥ings sunduaigiulag wagsruunnwdydvladuimdouteugnls Tanumzdgn

Usznaume Al : WNAUAY : Jumen 8RT1EU 2: 1: 0.5

A 4 sunarigluniaiwig wezUgnuaasululssSaunanadin

& o Qs A v ¥ Qs s =] o b

NUUMINITARAINYI WaRAUNAI87Y 14-20 Fundamizwdavinisgrevgnadly
nszaewanaRnuuIAdurugudnae 8 a1 uihluvgnlulsaounanadin sadmn 9 Ju
Tuazass Ingldszuufidadianed wiwndevgnlaleyn 9 15 Tu legladeediges 15-15-
15 vhn1swine ondlan1niesdiluaia 4 ¢ WelvanSesunnuausieii nasanduguainy
Fusmi3osuaIEeIeenaen waeviiniaiutoya

Wnsiudayadiuiusuniidnvaznenyinnonduiiie (single flower) way

v s = o = ¢ 1 [3 2 [ ! o/
aonuwafiduniiu (apetalous flower) i imsgrelaauad (x*test) dnsndiulagly

2

Tsunsy R Tufindrurusudinansdnvauzaonisinazaonsigiluniu miuveiugeiu

U

WaEAUNT NN
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MINELNES Waassssanssnwauduniiu (maintainer population)

Y¥nIfadenedusE i nensnentuLAen wauiudnwaizaanmed dumily i
Funeunsuausal (nd 5)

1. Fadensiedusenduliien fisuazesanasmiasiiasnaufiusussazesnasly

2. ldihdndidenanduisietauuile Welfazesnasvauasuin

3. Mdunduavesunasudaniunteasvuinasneade (stigma) vasnannagidu
iy (apetalous)

4. vinwasnanaiaudnquaonseginszawudldeauuiiugdld winnauiiy
Ransnsoldandieaquitsduld

5. yhnsiatisteuarswaziBoniu wou I finay lnudesinvuiindnauiie
Haatumuianain lunisiivién

6. AamasNas Uszanas 25-28 Tu awnsaviinisfiuwdald snudeiugiinui

grzreniudauieuiioannnuiunou

2 2  w = A o a2
7. iiumdaiuglilureanssavlaelsutosnan wasiuniuiie
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d a =) = e = 7 s
NN 5 ?%LLﬁﬂ\iﬂ’]'ﬁNﬁiJLﬂﬁ‘i‘?JENﬂﬂ?L'ﬁ’e]ﬁE]LﬁJ'iﬂ‘uLWBﬁ%WQ‘lJ'i%“ﬁ’]ﬂi'iﬂE’]ﬂ’l’l&JL{JU‘WNU

WUELAG)

(maintainer population)
A Enwazaentuiioriindexlfareaanas
B ABn1simzazaadinas
C avapunasindeumaniifiusiusaly
D thwiulneazesunasasvuinasinadle (stigma)
E msl¥qenquaen Welasfunsnasvosaeiugdu

F nsldmvieagusuivedasnisuaudiy

28
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P> a o e o o o e @
N1INARBNIN 2 N1TATIINATD LB AL UL YaNTgsnUANws DUy
nMananiasengfiuendelsiudnvasdumiu Mesamusluanauuy
9151 MALALIOAED1T LTUNATTANARLO UL ALT5T89 Doyle and Doyle (1987) laenfu
mettlugeursinnisaniunanamdue fail
o a [l 1 LY [ & [ | i 14 = =
1. ihdredslugeundaduiudn q lalulnsiwazualdasiBuaivaisazats 2x-
CTAB U3u1m3 750 lulpsdns wetslavasavaasil3ung 1 fadans
2. "dhvaeavaaesildiedsluunignugil 60 ssrnwaldea 1Wunat 30 uit wan
= z a A v oo
napANAADIA 9 10 W9 NUULANAITAEaIY chloroform : isoamyl alcohol T¥iauviaan
wannauluun 2 uiit iansavareluvasanauiu wdniludumissianuaseu 15,000
] =@ =
9URADUIN LUWIaT 5 W
3.p5uvaannasvuIn 1.5 dadans Wiu isopropanol Usung 600 lulasdns uaa

2
1 as

AnanIara1eiLrIuaeY (supernatant) Megiuuuinldvasanaassfsfiiiu isopropanol 14

U

=

wanuasaluuuig waztitdiduenmad -20 ssmwawea (Hutan 30 uad

u | u

o v ' I A y | o ' -
4 Uvianndiie g1l IasdumgdnauEseu 15,000 saumauIn Lﬂunm 40

JurnrauraInaaInInyiald 30 uf Wiy 75% ethanol + 10mM ammonium acetate
USums 800 Lulasans aanald 30 uadi
5.4 Maanf19819ATe s uiBanA1US158Y 15,000 sauseudt Wulial 40
il e smaisudnniiellugamgiiiewdiunat 30 unil 1w 75% ethanol Usuns
800 lulmsdins fafisld 30 uril dhluidieIestunissfinudaseu 15,000 soudeud 1
P g Syyvy a oA v & Iy
1281 3 U iRamalIakaImnie AT uAL N IR LS wa Lt

6.21NUULFN TE buffer Usums 100 lulasdns way RNase Usuias 2 lulasans Tu

NaesRauefiaiale wssidbingaumgivessuninfidulevzazaevan \iushwAdwely

U

Mignumnil -20 aeruades
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NM3ASITFDUAMNINVDIAIULS

wissuaznilsalaa (agarose gel) Avuidudu 1 wWesidud Tuaisazats 1x TAE buffer
nauRulefet1efianald Usuaas 1 lulasans Au TE dye Usuns 9 lulasdns veadidule
fagfinauiu TE dye Usuas 10 lulasdns adlusznilsiaa wieudufidulennsgiu
finuduty 500 300 waz 100 urlunfuse 10 lulasans lagldnszualuia 100 Thad
Wutran 30 i lun1svdidnlnsinida (electrophoresis) Iduwauduiuves

A . d' al = a‘)’ [}
bromophenol blue #ifllu TE dye ufdsnanisindeufivesidule ntuiesnilsd

wamnudluthnauiiesdealusludidung 30 uiit udihldudludndusnads Wunan
30 Uit Yuiinamaienelduassasiloeaiawisuiisuanudanusiwaunas sy
AudLduresAlBuelrlinumzaudmiunTIU AT DS UAIUTUALIUNTUTR
aswelaglivhndudeindsudlildaududu 5 uaz 10 urlundudelulasansiiavin
Ufjisengens

1

Ufji3817W %813 (polymerase chain reaction PCR) Aianisifiudiuiuiiidue oy

a aa

UfAsenidenslaeldwmatineaiedsns (simple sequence repeat, SSR) 91U3U 36

&

seanne aeaUsznavluyfizenderivining 20 lulasdas leneddiuusznavves
d15avany a9l Aduleduuwuy 30 urluniy, 1x PCR buffer, 100 uM dNTPs, 0.5 pM

Forward primer, 0.5 pM Reverse primer, 2.5 mM MgCl,, 0.3 unit Tag DNA polymerase
wazifiunaunigweudiieuiutiunns ey iiluujiseniidenidaiituneun 1 Pre-

denature 94 ssAgalEyd Wuaa1 5 Wil Tunaudl 2 Denature 94 asdAwaldua [Wulan

1% 2

1 unit Junoudt 3 Annealing 60 asrgaldea (Wuian 45 Jurdt Yumeud 4 Extension 72
sarmaldoa a1 1 Ul dumoudi 5 Final extension 72 asAwadea Wuian 5 uni
Funauil 6 Holding 15 avmualtud Tnevianludunoudt 2 auiistuneudl ¢ $1uau 30 sau

iiduedildannisiuaseidenslunsimalaedidalnslnidavuoznilsaaa
3 9% Ndeumelansironluiaalutwimes 1x TAE Wnszualnia 60 Taas Hutaan 2 $alus
idlensunantiusiuermlsaaldudluthnduiidaedideslusluduiu 30 ud arndutily

4 @ o o & P v o @ ' 2 W
urlutinaudnass Wuan 30 ui wahluduinanareaelauasensililolan
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nsnd o welagUfiseridenslasldinaiae1siond (random amplified

aaa

polymorphic ) 91U2U 520 ta3eanuiy YA ide1iuiuins 20 lulasdns lasld

2
a a a L%

diulsznauresasazaty sl AlduleAuluy 20 uilund, 1xPCR buffer, 200 uM dNTPs,

0.4 pM primer, 3.0 mM MgCl,, 0.8 unit Tag DNA polymerase WazlRuuinaufidainie

waeUTudsues Waamaiuasnaludjise1nidensead duneud 1 Pre-denature 95

U

2 ' 2

sernaldea Wulia 2 undl Jumeuil 2 Denature 95 asmwalted Wulia 1 Wil dumey
71 3 Annealing 37 ssravied Juan 1 urit Sumeudl 4 Extension 72 asrwaliea 1y
1281 2 U7 Jumeudi 5 Final extension 72 ssAngalded Wunan 5 uil dunsud 6
Holding 15 asrealied laevidrluduneud 2 udiuneud 4 S1uau 45 seu

lunsanalaedidalnsiwidavusznilsama 1.5 % ndaudisiansmeulunnes lu

Jias 1x TAE Tdnszualnih 80 Thad Wuan 1 Trluaiisasudiukueznilsamaluuly

i '
o a a

H a ¢ & o v o f X & I
Unduiiduesideulusluauiiad 30 urf wardrlvugluiinady Wuan 30 uadl uan
Juinnmanenelawasnsitalaian
miﬁ’uiqmmm'immnﬁiwwmﬁuqnﬁu (polymorphisms) maqé’ﬂwm:maﬂﬁwiaﬁ
metasﬂaﬂmﬂéﬁluwﬁu AALEDNLASBINLNELUENATILARNIAIILUANAIITENINIRALOULD
a € v a @ . ad N
anwuzeanauyIalmAkazaennAlluniy A1875 simple sequence repeat (SSR) waz
random amplified polymorphic DNA (RAPD) lagiU3suifig uauimia ulag ANsuanNm1g
_ | o o da @ ) P Y
Yooy  Adute NUsnglaafiarsuanaundniiniiugalau (major band) Wisla
Lﬂ%aﬂmJ’IEJaLSULE]ﬁﬁ’!&J’ﬁﬂLLE‘IﬂGﬂ’J’]JJLLWﬂ(ﬂ'%‘liz‘lﬂ'l"lx‘lé'ﬂ‘b}mzmGﬂamgiﬁﬁLWﬂLLatﬂaﬂLWﬂﬁLﬁu
ULE YA aLNERALEULEMINEILIRSIEa U UALE UL T BAUDNAS WIS
A0NUNTINITNAAB Y
[ a wa o G = a = = @ = a I3
1. vasufuinisiwuemalulad a1a1swdunsziissfauifanszATuAIuNs ™
@nnarelal) uvivenduwdld Auanusanis s wnedunIng s iagesluy
2. Wlaidenniises Usuvilaudind 9170 9.9auv09 2.3 dlul

32ZLIATIUNTNAAD

Suvhnsveaedfiounatny 2560

o
= =

auqmmwmaammauﬁum&lu 2562
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unil 4
HANISNARDILAZNNSIAITA)
N1TVAGaLH 1 NANEINITENENaAANEAIZINIUGNTTY
HaYDINISANYINSENENEndnYEAanaUsErInsTisneAuuiy wiseandu

s kY v s

nws fie funiinendnvasinasinagiduniu @petalous flower) wassufifidnuuzasn

M

2
s = 14 '

UL n3onanauysaline (single flower) Fvinisugnvinaauvianun 2 go lawn goeu
U 2561 wazgauas U 2562 wuinildnsnisnszanemlagduuauimuiisnsdiuresiunen
v v v Haaw ¢ Y v o
wnasmeagilundudenuniidnwuzaenauysalina vy 1:1 dwwanaly (m1sn 1)
gapmdpaiuygmed (2548) eudinisiljasenvesdudunisionunuuldiduuuuuan
avay leefinrsduauysalaznuidunaivaunisuanteenildnsidiu ulnd uazillulnd

Wu 1:1 Fansveaesmsatilansauyfigiunisnszatasifidnndiuingu 1:1 Tugaru U 2561

A o

= - v ) = ) o v oo w
UAIUAUIRUA 123 U wuwuwuaﬂwm:maﬂmaﬂwm&mu‘wuu 58 AU AUNUANWUE Aan

Ao

auysalna 65 o warlugauas U 2562 fiTuiuiisnun 188 U wuAunIanwMLABnINGS

el dumiiu 97 du duiiidnuasaenauysaine 91 fiu Wevageuns 2 gawuindulusau

nquinseauufgulindia 2 wiatu 0.399 waz 0.191 wazfiAraadulyle 0.528 was

§ v
o ey

Armlulule 0.662 awddu wansdrveusuaunigunall Jgesndeiu Usenuns

=

02 M v oo = ! su v o =] =
waz gl (2552) wlmmn’ﬁﬁﬂmmimawamaﬂwmxmaimegLUuwuuﬁuaﬁﬂaﬂﬁﬁaLiaamluu

] s

NAUABNYRININANANBIVDINTUTITUT 3 Nildnwaizneninaswedluniuwagneanings

9

17 = e v s v £ ' 1
L‘Wﬂﬂgﬂﬂﬂiﬂﬂﬂﬂﬂﬂ’]‘i’l’mﬂ‘l:}mzLﬂﬂ‘iLWﬂQLUU‘WQJUQﬂﬂ’l‘l.lﬂllﬂ'l?.l@‘l.lﬁ]@&i 1 f flﬂ’]'i‘lllJLLUU

3 = | = "ol o [ [ € 1A o
auysal wazdldnsidau 3 : 1 nnsdnwinuiilanududuldlseglunusiuniedeun

Vo

WuLREIAUSUVS (2546) 5189UNSANYINITANENandnwasnasiwaAlunuveIuuaY

au

'
1 i =

INNIANYINUI N1INSEAEMsEHIsuUIIuRTinaswadund deduiidnasmadidu

s (.Y 2 ar 2 LY = o oA ] w
wiiu Wiy 1:1 agdlaindnvasinaswagiUuniugnauaslae Suiuniaien wasuiug
WianwarRey (homozygous recessive gene) Wazdanuinanwuzauiunduvesnsn
wasmafdundugnaiuaumeiuiiegludneiva uaraennasnagliduniugnaivay

Ingoagaalnu (dominant allele)
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= as

AT 1 MINTENETITBIENEUTAENAIYTAINA Waziunldnvaznasmag iy

TudszansSnwaudumiiu (maintainer population)

99 #lulnd A ylees  elenid
maﬂauuuiaimﬂ mamﬂaiLWﬂi{Lﬂuwﬁu amsdu 1:1 (P)
U 2561 65 58 0.399 0.528
U 2562 89 93 0.191 0.662
X’ 0.05 = 3.84

MnMsfnwBuiimuauauduniuresmites laeugnusseing A5nwainuiy
i (maintainer population) wuindnadnsunsinenauysaling uarnenwafdumlufe

1:1 97nn15AUIAN Chi n51d7uUsY 1 % 7 1 lneilan y?2
: i-square Y8483 d@IUUsEYINT Aauanslunis1ean 1 laedian

=

a o [ o as w ' ' [ ar
nAaala 0399 wax 0.191 awdrdu Weenital 2 lum1s1e @ P = 0.05 wiidy 3.84
wansliiuindumuauauuniuresniiies gnauguimsLeadasies 1 fums (single
recessive gene) F3danAdnsfuANUIS (2551) lavinsnedeunisuaudinsznineamen
a o a W @ ar = ; 1 a € 1w = o v o
andessinasnagiduniu Auasnfifiinaswagund lnaaanisaidtiugnssudiviweii
@ v o o Y o o« | €
mvANANsuzInasmAgituvTy 919gnAIuANmeBuies 1 4 deveaeulaglylaauad i

v

BMIIFUVBIAURBNN AT AN UNTULarAUaanUN® Tudnsrdiumvinu 1:1 wuliialny

U

a

duldldegganndednvasl endnandululiuedea Jssivg (2546) viniswausiug
swuinudiugniinasmagiduniuiuneiusiinasmadund gnuaniiinduiiloniadu
e ] £y 2 L @ o a 1 a =) [ LY o
anuauianTdaunenwAllUuniu furenmagUnamindu 1:1 wisnsiluniuiiosann
Bululalamanatuwasduluiinedeasiaiu uagannsfinwiniskauiuguiutuaieiiugaen
dwdsadiednwaeiiuginasiwagiuniures 35ms (2539) wuirdnsdiuvesduniinas

wierfundnesuiiiinasialuniiu fdasdmwinu 1:1



£898G9656

9% bos / 6TiszisT coszeoet inoax / syseus voozoetoss svesurt oot [|[INNNNNINN

34

msfneInsiasyivlavesUssnsinwianunduniu

INMINAFBULUY t-test wuranugemiliiiinnuwansediunvadia muninams
WuveuaenauysalnAlads 32.0 wuilues wazaunirmsinvesdunenmeadidiumiy
WAy 34.3 lWwufns uasnuiinunmssuilauuenssiunsaifed el deddy
(A151471 2)

HaNIANYIAMIGILaTALN T SYEvTeIATLTed WeengUszana 60 Fundsesn
nonusn lasiaaninfuruivisen wuimugawesiunenauysalinaiady 40.6 lrufins

warANLgIvaIsunnnAidunuady 42.5 wuRunes

P1TNN 2 LARIALRALAINGIRY (T31) WasAMUNINNTING (F31.) VBIATUTDY 818 60 Tu

anwaizAen FIuUsU ANIGaRTI(3L.) AN NNTIN(T.)
sumanwAg Juniiu 97 42.5 34.3
AENANYIALWA 91 40.6 32.0
P-value 0.1028 0.0139
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NMARed 2 NsAuAuUATewLNeRE UL auTesiudnwusdumsiu
Han13An¥INNSIuAUIAT e nLE AL ue Tt eul s udnwas Huniuiinans

’FJ’J’ILILLWﬂﬁhﬁz'ﬁ'jﬂﬁﬂ'b‘mzﬁuﬁﬁﬂaﬂé‘muﬂi{ﬁmﬂ LLaxﬁuﬁﬁé’ﬂwmzmanwmcﬁrﬁwﬁu

Tagvhnisdudunieosnemsuelagldineiaeaederitasmadnotiiafi suiuianun

556 MUNELEY LAAIUAITINN 3

A17199 3 WA uIuTsIAIDIMIElILEaNawUY RAPD waziazesvaelitanaiuy SSR #ilY

Tuns@nwdl
ﬂ. o dl o § E‘l o d H 1
LA BININE FIUIULATDINY FTUIULATDINUNEN FruULATDIVINEN L]
(WwAlda) P199A LARIAIIULANFY LARIAINULANAS
RAPD 520 14 506
SSR 36 0 36

374 556 14 542

nsduAutasesvuneiduelasldaliawnisuiglulanawuuiedieds s
(simple sequence repeat) 17U 36 wieavuie leedlniwesnldlunisdnwinsuans
[

Tum1519% 4 nnsdvAunuinldiianunana1siuassarsAunaduLe (monomorphic)

AILARAILUNING 6
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Iwsies aauua (5'— 3)

T14 Forward: GACAGACACACGAGGTTTATTC
Reverse: AGACAACATCATTAGCATAGTCC

T17 Forward: CAGACAGACAGAGATAGATTTAC
Reverse: CAGACAAATATAAAATAAGAT

T22 Forward: CACACACACTCGCCTTCACTG
Reverse: ACACACTAAACCCTAACC

T3 Forward: GAGAGAGGTTTAGAAATAGGG
Reverse: GGTAGGTTTGAAAGTATTTTGG

T34 Forward: GAGAGAGGAGAAGAGGGGC
Reverse: GAGAGAGGCTAGATAGTCG

T52 Forward: CACACCCACAGCCACAGC
Reverse: CACACACACCATTTTCATC

T76 Forward: GAGAGAGAGAGAGCAAGGGG
Reverse: GTAGAGAGAGAAATCACCTC

T84 Forward: GAGAGAGAGAGCTATGAGGC
Reverse: GAGAGAGAGAGTTAGGTTC

T93 Forward: CACACACAAGACAAAAATATAC
Reverse: CACACACAGGGCTCATCTC

T101 Forward: GGGTGAGGATCTACAATCAG
Reverse: GGTGGGGTGTGGTCAAAGG

T105 Forward: GGGTGGGGTGGGGTGCAACC
Reverse: GGTGGGGTGATCCATAAC

TEO2 Forward: CAGCAGTAGTAGCAGCAGCA
Reverse: AATACGACACGAGCACGAA

TE11 Forward: CGCCTAATTTGTTGCATGG
Reverse: ATGTCACCGCCAAAGGATT

TE12 Forward: TTGAAGGCGAAAGTTGCAG
Reverse: GAACGAGCAAATCGAAGCA
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Iwsiwed dmutua (5— 3
TE19 Forward: AGGTCTTGTGCGTGTTGTTG
Reverse: TTGCTGCCGTTAGACACAGA
Forward: CAGGCCATCAAACCATCTG
150 Reverse: CGACCCACACAAACTCCAC
Forward: TGCTGCCTACTGCGAGTCTA
- Reverse: GGCAACCCCTAAATTCAACA
Forward: CGGTTTTCTGTCCTCCAAAA
s Reverse: TTCCTTCTCCTTCATCCCTG
Forward: CCACACCAAGTGCGAAATC
S Reverse: GGGTAAAGGCACACCTCGT
Forward: ACCCTCCTTGACCCTGTTG
" Reverse: GGTGTTGTTGCTGCTTGCT
Forward: CGGAAACGAACGAGTGAAGT
= Reverse: GCGTATAAAATCCCTGCCCT
Forward: GTTGAATACCTCGCTCGCA
e Reverse: CCCTCTCATTTGTTTCCGC
Forward: CAAGTGGCAGTGGTATCAAC
g Reverse: GACCCAACCCCACTCTCTCT
Forward: CTTCTTCTGCGTGATCTCAA
e Reverse: CCCTGCCATACCCATATCT
Forward: ACGTTGTTTCAGGTTGTCGG
15 Reverse: GGCGTTCGCTGTTCAAGATA
Forward: GATGTGTTCCCTTGGTCTTTGT
et Reverse: GTCCAGTCATCTCCACAGTCAA
Forward: CCGGTTTGTGAAATCTGAAG
7 Reverse: CACAGCTAAACTCACGCACA
Forward: CGCCTAATTTGTTGCATGG
e Reverse: ATGTCACCGCCAAAGGATT
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Iwsiwad e (5— 3
Forward: TTGAAGGCGAAAGTTGCAG
150 Reverse: GAACGAGCAAATCGAAGCA
Forward: AGGTCTTGTGCGTGTTGTTG
e Reverse: TTGCTGCCGTTAGACACAGA
Forward: TCAAACGTCCCTCATC&ZKA;(E
= Reverse: CCGAAGAAGTGAGATCCGTG
Forward: GAGAGGATCTGGTGGGATGA
1ere Reverse: GGTGGCTCCAAACTACCAAG
Forward: TCCCCAACCGAACTATATGA
~ Reverse: ACTGAACCTGAAACATTGCC
Forward: TCTAAAGTGAGCACCCTCGC
1 Reverse: TTGCAGCCAAAGAAAAGGTT
Forward: AAGCACACTGGATCACAACG
e Reverse: GATGGATGGGGTGTTTCTTG
Forward: GCAATCCCAAACATGCACTA
Ll Reverse: GTCACGACCAACGTCCAAG
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A 6 nsfansesaneRnAduelaglfiniommneluanawuuieaodeis
Tumsusnuansinsssminsdnuaizaenauysaing uassuiidnwauzinasmagidumiu
WL Lane M #® 100 bp Plus DNA ladder

Lane 1-2 fis AldueTAUvIdnvusaenwadTumiy

Land 3-4 fie AdulesLRUTBIdNYUEABNFLYTAINE
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msduduniomsneiduelasldinaine1iofid (random amplified polymorphic
DNA) Taaldlnsuedues Operon Technologies Inc (USA) #anua 520 nueia (ST
QOPA, OPC, OPD, OPE, OPF, OPG, OPH, OPI, OPJ, OPK, OPL, OPM, OPN, OPO, OPR, OPS,
OPT, OPU, OPV, OPW, OPX, OPY, OPZ, OPAH Waz OPBH WU31 & 14 LA30auung Anana

ANULANAITBIAERUWALDWE (polymorphisms) Aauanslunis1an 5

o < a & = ' a fa & \ e
A77199 5 LEAAIATIVUNYALBULDNLLEAIAIMULANANNYDIATNUNALDULDTE IR UN

dnway ABNALYIALNA LLa:ﬁuﬁﬁa"ﬂwmsmaimﬂﬁrﬂwﬂu

ov bes / 6T:6ziST £95260¢T tacex / stsens voozoetoss stseurt ncu [|[IIMIVANINN

Twswes anuLud

OPA-01 5" CAGGCCCTTC 2’
OPA-07 5" GAAACGGGTG 3’
OPA-08 - 5" GTGACGTAGG 3’
OPD-02 5" GGACCCAACC 3’
OPD-03 5" GTCGCCGTCA 3’
OPK-15 57 CTCCTGCCAA 37
OPL-02 5" TGGGCGTCAA 3’
OPM-16 5" GTAACCAGCC 3’
OPN-06 5" GAGACGCACA 3’
OPR-07 5" ACTGGCCTGA 3’
OPS-03 5" CAGAGGTCCC 3’
OPU-10 5" ACCTCGGCAC 3’
OPW-01 5" CTCAGTGTCC 3’

OPW-08 5" GACTGCCTCT 3’
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1 i

dletwwinjizenfigenssidn wuit niesvane OPA-01 uansgUuuuarsiiuving
iy wazawnsavingila Tusus?i He et al. 2009 ladwundnvasinasnagidundu was
AONALYILNA ﬁ'mm'%"awmahnaqawu ISSR 97171 38 unnelavkas SRAP 170 wuneias
WUTAEY ASIMLIEUUU SRAP 1 Manelawiid1unsos uunAI L LAnA19ue8n vasAan
Tnofdarduivadail med : 5 TGAGCTCAAMCCGGACC-3’ Way em-8 : 5 -
GACTGCGTACGAATTAGC-3” walasinlnsmedfenaiuinsisasvatefind aiduieves
Snwazaanlulssanifiviinisinwieseildwuanuuansasaandluniud 7 nnsasieaey
Mduemednseiuvesdnuaznasinadiduniu waznonauysalne veaAIsimang OPA-
01 Wudamsauansme A wafivuiatudiusza 620 bps lunsszudnvazaan

nnfeteTeAuYeInenauysaling luvugidnuusinasmeadiduniulansarsiuiadue

MUIATUAIY 700 bps Asuaniluniwi 8 waz 9

AN 7 LABININELUU SRAP 11117937198 0Uanuely ﬂamwm@.ﬂwﬁu

VUL Lane M @8 100 bp Plus DNA ladder
Lane 1-3 @ ﬁLé‘uLaimé’uﬁuamaﬂmaimm@@wﬁu

Lane 4-6 A s‘%‘LSmaiwﬁmaaé’ﬂ@mwmaugmimﬁ
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Funanunasegundu FURBNANYTEINA

| |

G R o0 B el e ke il G 809110

e e e e -

B R f & L KR 620 bps

-l"l:l:g?z f!.:‘:;“..-:

A i 8 efuriFdueesu susoninasiweluniy (1-10) wasiunenauysalne

(1-10) 909LA3DIVILNY OPA-O1
VNELR) Lane M = 1Kb Plus DNA ladder
Lane 1-10 = Aduosedurasiunaninaswaiuvsiusuil 1-10

Lane 11-20 = AU WU DWUADNALYSAINA FuTl 1-10
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umannasiwagDumiy FUABNANYIOINA

M 111213141516 17 1819 201112 13 1415 1617 18 1920

— e N S G -

- - — 620bps

— - - - —

A 9 aefuiFduesosi dunsninasiwagluniiu (11-20) waesunenaysaime
(11-20) Y99A389%U"e OPA-01

VUELR) Lane M = 1Kb Plus DNA ladder
Lane 1-10 = Mduenesurawuneninaswafiduwiusiuil 11-20

Lane 11-20 = ALBULTILAUIDIFUADNANYTOINA FUT 11-20
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unil 5

asUuasdalauauuy

N15MARaLN 1 NMTANYINISENENEASNYALNINRUTNTINVRITUAIUANSNYUSNE TIWAE
WDuwilu
nsaevendnwuzinasmafiundulagvinisaaniugarglulssns inw

v s ar

& o T v & oo
auduniy Ineldwuguiniisnvasinaswafiduniiunidnvasaanuuu apetalous

@ & 1

naufuRugneniidnwuzinasiwagunanidnuvazaantuifien (single flower) F3v1n13

]

Ugnueaeu luggelu U 2561 waz gouds U 2562 f8n3in13nszated Tasduiusuiiny

u

1 a ./

fisnsndrusunaninasnadiluniu Aeduniidnvasaenauysaling windu 1:1 wuin

dnwasnegundugnaiuanlag Budumiagies (single locus) waziluiuguvidnuazsiay

o
s

(homozygous recessive gene) ﬁqﬁa-&wuiwé’wmxmmL“ﬁluwﬁu‘uauﬂaﬂmaimﬂéﬂwﬁu
Qnmuanﬁmﬁuﬁagﬁluﬁamﬁaa GMS (genetic male sterility) LLawaﬂ‘Ey'uLﬁmamdiaime
gnAunAulngdadalny (dominant allele)

nmsAnwinsiasyiule nuhduitinaswediduniuisuevemsaaluandy

puniinanauysaling vissunilinuasaenduien

= Iy al a e o oo v W ar
n1mMAaesl 2 nsduAuaTamInufldue Mweulsnuaneuzaluniiy

o v o a & oo [ 2 o o a -

nsdvAuATeInUef o ueMTeNlasnuanwazilundulagldnadainiowung

luanauuueisieda (random amplified polymorphic DNA) liaAUuNIa 18N ALEULET
Wwaulvatudnwarauduntiu anlniweiswiuiavan 520 vanoay wuiilnswes
OPA-01 @w13nusnAILANANBIanvaizaaninaswaJuniulaznenauysaimenen
Fuiden lasannsansrsdeuiufiauefmeyiTefuyeidnvusaennasnegduniu2o du
wazaanauysalinea 20 dulg

INNNSANEIASILWUI AT BIrLNafEuedaula s udn vz Al uil dudI U

Aduleaun 700 bps wazansadiluldAndenluszezaunalanslulusuian
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nwnad Anediugna. 2503 n1suszgndldluanaiesnedmiunisuiuuenus
WY, 51801UN1sU RN kA Sy Rvidie muniussdnl 2543uassvdun:
winenduwalulaggsuns. vl 15-22.

355 isaaiay. 2539. mstmdenuazinwanewuginasiagiunsiuluuuduaeug
panduasy. UymiiiewUIgnne NIAITINYEIU AMSINYAT UNTINEIEY
WNYATANERS. 19 Wi,

9an1A AUA. 2543, AnudnduvesaneiuWddueuniseamadounugiy. 115ans
WuNIaNEAT 24(5): 174-176.

N3 WaAyiaN. 2544. nann1suTuussRugiu(nangufiuazujuinig). aaiumalulad
FIYNAR TN UVANINEUT, NuduG. 197 wih.

4

sugys Inan 2546 n1sAnwIn1sdnevieadnyuzniaRusnsTuLasIBnIsnwIaeWus
dnwuzinaswafiduniuve wuiudu. Ingrinususygiln arndvfivaiy
AAIYRVEIU AUINYAT UINEIFENYATAIERS : 75 N,

unns Amenagiug. 2546, wadlansuFuuieiugie. duniuiamninendeinunsmans,
AFUNN. 2619107,

fsuny. 2551, “lsamnaSes” [suveaularl]. undafiun www.marigoldthai.com/index.php
(15 wAdnIau 2562),

Ui 1335ULH. 2545, allensuanliddanan. navme: To.loa Wsumaend, 248 i,

UsUnad 2970, 2548, nanuasmAtANISUTUUTINUGAY. ngawne. dinfiuiuvine ds-
FIIANERT, 176 U,

Untles Uauqnid 2550un1 1w wazanms ey, 2561, aradasliiinnangnaunssa
VU, sEnsiAvnIsinYmg. 42; 63-85.

UTuay Smilassuned. 2543, Widanan. misdaanzihueiedneansliasdlil. 3847,

Usydiuug anaviven. 2539, Wfidanan. dninfiuidnasasunisiiud. nguvma. 99 wi,
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Useiivg wakveadn. 2546, WugeAaas. dninfiuiumine1auinunsaians, ngamwe. 398

NU.

Useyuns veauna wag i1 nsnsal 2552, nsaevnandnenizinasiwagidunduvasasn

o a1

ausasitlifinduaan. Msasinems. 25(2): 95-99.

Usilame aquidsud. 2500, anuduniiuraunasiag (male sterility). onans
Usznaumsaeuinnuiulaaiudiiy. aeivfivaiu Anzinuns
UMINEIFINEAIAERS. 5 M.

waning ann. 2534, mMsAnwanvazuasnisuszdiulszeinsaniGesumamiiaveas
Uszwalne. Inerdnusingrmansuniiudia. svisndoidosdul 1Boelwmi. 134
V.

Taan wivuves. 2541. linangandn. dninfiuufivu. agamwe. 115 i,

ANUTS Q1. 2551, nsdrevenanvaznaswagUuniuluaiabes. Inerdnus
unUuAnnenImans) Malviivaiu ausinees sviieaoideslul. 83 wi.

auies Wnwaming. 2532, walulagnisuaauazgsnaliianaen. nAdefivaiu AuNYAS
UMTINYIRUNWATAIENS, NTUNN. 398 .

AunaY nIzgate. 2543, iAsevinefiduie : MnugiugnisUssund. ngame: dnindi
UNINYSINYATAIERS. 269 Wi,

Aeva new. 2531, waluladwdsmsiiuieavesaenlsd. nmaduivaan auzinuns
wﬁwmé’amwmimam%, NJUNN. 291 .

gana Jumitied. ull. mnTas auarayulns uazldnenliusziv aanszduaiabeu ¢
seavlan. gudwilideunningdeinunsenans, namme. 131 wih,

quird s Taumed. 2528. meuudgaiugive. dninfanisivendoinuasmand ngamwe,
368 Wi,

qviend o3 Saumad. 2552, nsuTuugswugie. dninfiniavinerdoinuasmans ngamme
259 i,

giums Uolvannna. 2543, Wuglaanssudasdiu. ngavm: andvwugenans amy

FNUIANERT UUIINENRUNEATANERS. 282 WL,
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a3uns Yeslamanna. 2552, inTaemanefaue : aniugiugnisussand. ddnium
IR YATAIART. 282 Ui,

o as = A::lI L a = “ 2 ot = 9 v = = ci

ATUNNUATYININIINEATN 3 WHINYATEIU. 2562, lidnnansules” dudriyniadand
uraula afreselday vaamianuassnte [szuvesulayl unainul

http://www.oae.go.th. (4 §u11AN 2562).

8w 233003303, 2550. 1aTesnIngluanauasnsldusylevi. [szuveaulad).

LT http://dna.kps. ku.ac.th/m-crop/Chapter2 DNA_markers.html. (4

SUIAN 2562).

afin A3dan way WS d1lsadu. 2560. M121304. nFANNA: WA Buwmesilide. 104 wih,

Bailey, L.H. 1963. The Standard Cyclopedia of Horticulture, Vol. lll. New York :
Macmillan Co.Ltd.

Bharathi, T., USHA, Jawaharlal, M, Kannan, M, Manivannan, N and Raveendran, M.
2014. Screening of African marigold (Tagetes erecta L.) for novelty. Asian
Journal of Horticulture, 9(2), 492-495.

Bolz, G. 1961. Genetisch-Zuchterische Untersuchungen Bei Tagetes.ll. Herstellung,
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Eitschrift for Phlanzenzuchtung-Journal if plant breeding, 45(2), 121-142.

Doyle, J. and Doyle.). 1987. A rapid DNA isolation procedure for small quantities
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Goldsmith, G.A. 1968. Current developments in the breeding of F,hybrid annuals.
HortScience, 3(4), 269-271.

He, Y.H., Ning G.G,, Sun, Y.L., Qi, Y.C. and Bao M.Z. 2009. Identification of a SCAR
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in breeding of marigold (Tagetes erecta). Plant Breeding. 128(1): 92-96.
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W.A.2558 INYIANERTUUTA (39.U.) WUANEAT UM IINEIEBWILD

s s = 1

Jaiadealu

2558-2562 aptinddelasin1susulaiuginuninentsa 105 wuu
POEY) a =~ v v o
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