S1NHHNANITIVY

A
1393

(%4

(Y] ¢ Y ~ Y Yy Y ax [y Y
ﬂ1§1.l§‘l]‘1l§\‘i‘wuﬁ61]1'J!‘Vi‘l«!fl'J‘Vi't)llﬂ”lﬂﬂJTJ!‘%1ﬂ'JEI'JﬁN%TNﬂﬁUIﬂEﬂ‘U

) T

w3esrmngluanaelumsnaaen
Improvement of Aromatic Glutinous Rice from Non-glutinous Rice by

Using Marker-assisted Backcrossing

T

Ji”miﬂj HaINDI as AU

a v T Y
Nﬁ13°ﬂﬂ1aﬂ!!3ﬂ"ﬂ

2556

5Haln3INISIVY M. 1-55-003



1N UFNANITIDY

A o o dy ~ Y Y Y  ax o y A

1303 'm‘i‘].]i‘]J‘IJEQ‘W‘MQGU'I’J!‘YiuﬂJﬁﬂ&l%1ﬂ‘lJ13!%1ﬂlﬂiﬁWﬁNﬂﬁﬂiﬂﬂi‘lﬂﬂiﬂﬁT‘m"m
Taanaralumsnarden
Improvement of Aromatic Glutinous Rice from Non-glutinous Rice by

Using Marker-assisted Backcrossing

1a5umsdnasssuilszanadan 52813 2555

1UIU 350,000 VIN

I lATINs UIE1ISIN IO A IND
v a d
A3mIn3IMS elsz3ns Wnsm

v d
meaginas Jeyan

aw sz £ 4
NUIVYLATIAUANY T

30/5/2555



RV
YoVBUNTEAMUANININY LazduasuINMIMINBAT urIAnerdout 199 1¥nuide

Y

' YA o o Ao = Y A < ) A
LlﬂﬂﬂwEj?ﬁ]Elcluﬂ”li‘ﬂ”lﬂ”li’ﬁlEJGLUTJQ‘]J‘ﬂin”Im 2555 HAZNITNNITUTINUDVLNAANUTUIIIUND

o U Ao Ao dy o < ==
15 1uTaseansI9e au Iasemsivetdssaunad5 90819984



UNANYD

o

RERIVCREAR
AFUUNN

(%

ABSTRACT
N1TANTINBNEAN



AIUYNI

M 1 uaesszeznanilFlumsdiudyeiusdmiioivestlszmelne

TN 2 LAAITIUIUALHUIVDS background marker




=~
NN 1

A
NINN 2

A
NN 3

aIUYNN

' ¥ ) a g Aa X 9
MNoean el UV voddnbazya o U e ninatuInns e
A ~ | Yy 9 A a d
iw3eavane Tuana Glu-23 asavaevd Tu'nilvesdud1n (M) Avuavudoue
o & { 7 <

WIATFIU 100 bp ladder (1) autnuntionniug nv 6 210 Tu'lniliilu wxwx
{ 7 3 o a

@) duan F1 g TuInihilu wxwx tag 3) dAudnusiiuguneenuza

105 e T Inihilu Wxwx

Y Y o

o s 9 v JY @ J 9 4
dnvazwaatnasvesiuiing lulasesnsdfudgaiugaudiug vnn

~ Y A

a I A o
aonuzd 105 Miiludimtiendre3snaunau laeldasesnueTuana

o d a 4

glumsfai@en (a) 13T 110N 105 Lag (b) I UNHEINUT

a E]

nv 6 NlFlunsdsulsaiug dau @ aenugdiud (Wxwx) uag (d)

@

v { @ o
e v1amilen (wxwx) i ldanmsdivlyanug

A a3 Y A = a g
uﬁﬂwmmmumaummﬂimma uv LWE’JL‘]J%EJ‘]JLT]EJ‘]JLLE]‘]J@]L’GHL’G%]T\
a P 9 =2 g A
WaMaA PCR a1y ESP, IFAP, INSP tta EAPA Guilunsoaviuie luana

BUNBNVD 17 (fragrance gene) (Bradbury ef al., 2005) 111 Insimes uazil

=

=1 1A A A I 9 CAol A Y Y Y- ( A o
ADHIDUUNUNW AD ALDUIDUBIVIINUTHN N mmnwuﬂ@maaaawau (fgr)

£l

T
= o A

= a g 19 9 A (= =
ULDVALLULDUUIA 257 bp LL@]ﬂTGU1UTlh13J3JE]ﬁﬁa Now (Fgr) i]z"lummim

PUYUIA 257 bp TAe# M ABLOVABUIBIATIIU 100 bp ladder WU

4

A A a g 9 =\ I " ~ 9 o
[UN 1 ABUAUADUDVYDIVIIUWUIINUT NV 6, laUN. 3 VNIF1WWUT

BC,F -51-501-6211, taufl 4 §12a@10¥ug BC,F,-51-501-6211-2320, 1auil 5
1809 UT BCF,-51-501-6211-2320-414, 1aufl 6 @10WUT BC,F,-51-501-
6211-1955 (hd1hd1), 1@uf 7 T1EWWUT BC,F,-51-501-6211-2008, 1aufl

8 117e0VUT BC,F,-84-448-7237 uagiaui 11 udimoenviuglnusiil 1

o

A v A =~ a g 1 A A 9 J
yaaaanow (fgr) (NIISULDUABULDUYUIA 257 bp LUALAUN 2 ABUI UL

@ (%

. A 9 = v & A 9 a s
Talchung 65 UN 9 VTINUYINUT DY 10 Lagtaun 10 VTUHUIINUTTY

1 1 o 1 <3
Thaea 1 1ulidada view (for) 34 luTiouAdUBULIA 257 bp

9
U1

8

10



L

o dy o Y Yy  ad o y A
ﬂ1i‘iJ‘i‘]J‘IJEQW‘Ir!I;;Glﬂ’J!ﬁﬂﬂ?ﬁﬂﬁiﬂﬂﬁlﬂ?!inﬂ’JE]’JﬁNETNﬂﬁﬂiﬂﬂcl‘lf!ﬂ‘ifz)x‘iﬁu1ﬂiu!ai}a
\ v A
mﬂummmaan
Improvement of Aromatic Glutinous Rice from Non-glutinous Rice

by Using Marker-assisted Backcrossing

d 1 a d2 [ 4 2
INHIY HAINDI ﬂ§$3ﬂ§ WNBIUUN HazgHNNAT ﬂﬂluﬂlu1

Varaporn Sangtongl, Prawit Puddhanonz,and Supak Phanya2

1 a o a [ 15 Y =] 1
AU INNAAT UM 1INeEoL 19 9. (Fe911 50290

*MANNY 13 AVEZHAANTTUMITIAEAT WHINedeud 19 9. @ea 11l 50290

]Faculty of Science, Maejo University, Chiang Mai 50290

2Agronomy Department, Faculty of Agricultural Production, Maejo University, Chiang Mai 50290

UNAALD
=

Y 1 N 4 H ' v ~
Uszimet Inelinunilgndnavua 57 dwls dunundgnadrimiien 18 d1ulsada

vy & A,

< til A J 9 = 1 1 1 9 j’ A a =
1u 31 % maawuwﬂanmnmwm. ‘wu‘gmnmum"lm"l”mammmﬂumw“vnmuam‘1J Ny

4 g
~ o INY 1Y ~ » ¢ o ' A v Y o
INYS 3 Wuﬁ Vlﬂl!ﬂ V1KUY u‘q ﬁuﬂmm 1 N 10 Lagttng 1 1ummz‘nmn&mwu§

)}

=\
9
o & a o S A o ¥ Y o dao v A Y Y o
HUINUTY muuTmmnuwmqﬂwmmwauwngmwuﬁﬂmuju 2 ‘Wu‘lj A VI1ILVTNU
=4

)
= a 9 =

Foum 80 uaz quITs 1¥9linanangs duae lildedacuas dAuniuas Tsauazuuag

=)o oAq

o w < v o [ o I < a 1%
dragvestn vuiluiugsy iwedsuilysiug Idiludhamiieameusieisnaundu ey

a a El

A =2

A ] o I =l v A A A o Y
n3osnieTuanayielumsamaongulumsnadonluszaud Tulnivieduilvms
v A = Y ! o ' [ A 9}?1’./ 2
AA@oNIANNYNADY LU tazIsaaszaza lumsdiulyaiug lviduas nsnaaesy

N < 9 Y o & a @ 2 q Y o Jdo
mﬂ“lqumiﬂwamuaﬂ F1 Iﬂﬂﬂﬁﬂﬂﬂ?ﬁ]”lWHﬁ?jWiimui 1 HAaZBIUIN 80 cmclmﬂuwu‘giu

v 9 ~

o & % 3 v dw " A 3 1 '
ﬂ']J"IJ"I'JLWUEJ’JWUIJ: U 6 GTNGL%}L']JUWU‘HSTJ NANIINAQADINUITMNAALNA A Fl mamwﬁusxmn

Q

Y @ o < 1 1 1 (% o
Fou1n 80 11U U6 AT INIU 19 1WAA EIUHAVTENIN gNITHYT 1 1D nU6 TaTIu 82
< A a < ' Yy Y o ) = A Yo
an GL‘L!E]S:]‘V] 2 WaaLuan BCIFl GIJ’EN@JWET?JGUTJWVHEJU”IV] 80 AUVTUTUHEINUT nNU6 ]'I,ﬂﬁ]TLJ’JLl
= [} 9

a3 a < 1 o J o J
57 wae waznaauaa BCF, vesgwandruswiuggussnas 1 nudramileniug nve 14

° < { a < 1 o ° <
MUIU 147 1uaa i]ﬁ]‘ﬁ 3 HagLuan BC2F1 ‘U’ENQNE‘TN FYIUIN 80 x NU6 ll@’fmmu 24 1uae uag



° <3 { a <] J @
WITVT 1 x Y6 11U 97 waa uaz luggh 4 Waamaa BC,F, vaaguan $e11mn 80 x NV6
o < o < - '
UIU 32 14 uamjwsmnﬁ 1 x NU6 TUIU 226 LUARA uﬂﬂ‘ﬂWﬂﬁW‘UﬁW background markers

o

o 1 H 1 % 1 Y] J v
TUIU 8 @]1l!ﬁux‘lﬁ?ﬂiﬂﬁﬂLLEJﬂﬂ’NiJLWIﬂﬂNﬂNW'L!];ﬂﬁihi%ﬁ’)1\‘lefl113l%1wu‘§‘lfﬁlu1ﬂ 80
v 9 =

o J I3 o ] {
AUVIUHUIINUTG NU6 1199]} 1ae background markers 31UIU 7 AUHUIN T TDUTAINNY

1 @ ' Y Y o J = v 9 =} o J 4
HANANNNWUTNITNTENINVIUNNWUTIWITULT 1 NUVTINUIINUTY U6 hl@
o o w 9 = Y Y o A
ATIATY : VUV UYD, VIR, DAY uazmimwmﬂimaqa

ABSTRACT

Thailand has about 57 million rais of land grown to rice, 18 million of which have been
planted to glutinous rice, comprising about 31% of the total area. There have only been about 3
rice varieties which farmers preferred to cultivate: Sanpatong 1, RD6 and Phrae 1 among the
many good varieties of non-glutinous rice varieties, This project aimed to use two good glutinous
rice varieties (Chainat 80 and Suphanburi 1) which are high yielding, dwarf, non-photoperiod
sensitive and high resistance to disease and pests which are considered important characteristics
of the rice plant as receiver plant in order to improve the rice varieties to become sweet glutinous
by molecular marker-assisted backcrossing to select genotypes or genes that would lead to proper
selection of recurrent parents and at the same time, reduce the time period of improvement. The
experiment was started initially with the production of F, seeds by crossing Suphanburi 1 and
Chainat 80 which were used as donor parents with glutinous RD6 as recurrent parents. Results
showed that 19 F, seeds were produced by the cross between Chainat 80 and RD 6 while 82 seeds
resulted from the cross between Suphanburi 1 and RD6. In the second planting season, 57 BCF,
seeds resulted from the cross between non-glutinous Chainat 80 and glutinous RD6 while 147
seeds were produced from the cross between non-glutinous Suphanburi 1 and glutinous RD6. In
the third planting season produced BC,F, seeds from the cross between Chainat 80 x RD6 and
Suphanburi 1 x RD6 result showed that 24 and 97 seed respectively. Finally in fourth planting
season, 32 BC,F, seeds resulted from the cross between non-glutinous Chainat 80 and glutinous
RD6 while 226 seeds were produced from the cross between non-glutinous Suphanburi 1 and

glutinous RD6. Aside from these, results also showed that 8 background markers were located in



loci positions which could separate the genetic differences between non-glutinous Chainat 80 and
glutinous RD6 and 7 background markers which were able to show the genetic difference

between non-glutinous Suphanburi 1 and RD6.

Key words: glutinous rice, non-glutinous rice and molecular markers0
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INAAUVNANTUYNTOIAUAD IUAA F, mfﬂzﬂgmﬂu@luwa LL@’JHfl'IJWﬁiJﬂﬁ'Uﬂ'UW‘H‘E guIN 80

= A a <} 1
uazgWsTs 1 ionaawana BCF, Tuggas 11
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2. M3¥1 background marker

M13197 2 LAAITIUIUA LK UIUBY background marker

o |4 Ferun 80 | gwasay3 1
a1y | ¥® marker Chromosome | Position (cM)
x NV 6 x NV 6

1 RMS588 6 1,611,442 - 1,611,468 / /

2 RM16626 4 12,778,457 - 12,778,480 | / -

3 RM589 6 1,380,931 - 1,380,978 / /

4 RM6836 6 9,320,821 - 9,320,862 = /

5 RMS8225 6 9,320,821 - 9,320,862 / -

6 RM19405 6 2,839,645 - 2,839,665 / /

7 RM25526 10 16,496,356 - 16,496,376 | - /

8 RM20342 6 23,347,950 - 23,347,970 | - /

9 RM20348 6 23,506,887 - 23,506,907 | / =

10 RM7434 6 23,552,227 - 23,552,266 |/ 2

11 RM19414 6 2,941,468 - 2,941,491 / =

3. M3faaenAY EF, Hazn1sHanuaa BC,F,
9 A o oA Y a 3 yaA o Y 1A
m3ilgndnuienadena F, iazmsnaamwan BCF, laiunszinasuainon wuiou
2 A A o I A = o [ dy
2554 AUAIBIABY NUYBU 2554 11UIA1 6 1ADU NUUADUAIN
< A a A 9 o Y A o ¢ o o
1. Ugniuda F, inaa Ialuggiudrluaae nasnndindieng 2— 4 diain siimsana
ad 9 9 v a g G A o
aue luvnlaelyyaananoueduigy Yo au3EM Fermentas
g A A Y 1 a3 A 9 Y Aan A J .
2. i SnaFuaIua ueNAeIN15A81 05191015 (polymerase  chain
reaction ; PCR) Taely primer NTUNIZIAIZINY W gene
o A P4 A a 2 1 A d Ay 1% ana o ~
4. MmN MamudSnaruaIualweNA0IN15A83501an 1as 15 Fa
(electrophoresis) 1A891AUNTIANOUNKIUIUDE N 15d (agarose) 1UA15AZA10 TBE  buffer
Y 9 J 9 2 ' Y U aad Y a A 4 .
ANUANTY 11911 1Az doNTUTIUFUTIUADUIOAISA1TAZAY ENASN TUTU8A (ethidium
. I A Y Ay ' A a v ? v I A o = v
bromide) 11111 10 WM aN@AdoudIUMAUDONAWUINAWT WA 5 WIN YUNNATNAY
4 A o 4 14 A o
1304 Gel Doc 2000 (UFHN BIO-RAD Laboratory) 1agl4wen1t135 Quantity One (U5¥% BIO-

RAD Laboratory)
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o { J| I o ]
5. aadonaunia TuIniliiu heterozygous Nadwmiialiilgnlunszars Tasaunso
AMADNYHANTZHINTFOUIN 80 x NU6 TIUIU 6 AU LAZFWITULT 1 x N6 TI1UIU 8 AU

Y v A

6. thaundadenlalutedn s lUlHiludune Tasthdu F(Foum 8o x nv6) mara
9

V4

v v o 9 =) v 9 o d
naulUmidiugsouin 8o uazihdu F(@wisuafs 1 x  nve) mawnau Tumdriiug

Q

a < g o @ a I
qNTTULYT 1 1NorAAWAA BC,F, Taslidunoumskaunugiiounumsnaamwan F,

{ { a < ' @ o <3
7. Tugg 2 U ansonaamana BC F, ¥eIguan $8119 80 x NU6 11157 1INAA

o <
uazgWIIaLd 1 x AV6 T 147 waa

v A k% % 4‘ a S
4. MINAADNAU BCIF1 ﬂ?ﬂ!ﬂi@ﬂﬁu]ﬂiulaﬂa Hag N1INAAINAN BCZF1
) A oA v a o v A o & v A
ﬂ'l'iﬂgﬂ“ll']'nwaﬂ@laﬂﬂﬁu BClFl LAZNITHARNLIARA BCZFI "lm'iuﬂ'imnwmmmﬁm
2 A = oA ~ o A o A v
Aany 2554 llagﬂgﬁuq@lmﬂﬂﬂlﬂ@u HUIAY 2555 L‘lJuL’J’m 61U Tﬂﬂﬁlumiﬂmaﬁ)ﬂ@m
¥ A A 2 4 = A A A A~
BCIF1 i]ﬂcmﬂ‘iE)GﬁiJWTﬂJLﬁQﬁLWWIJH@ﬂWHQLﬂi’eN‘ViiﬂEJ o !ﬂiﬂﬂﬁu’]ﬂiulﬁf}a‘ﬂﬂ
ﬂ'ﬂll%‘,']lw'lgﬁngﬂﬂﬁlﬂﬂ'nuﬁau
Y A o oA EY Y A A v 9y
1. ﬂ'liﬂgﬂsll'nlwaﬂﬂlaﬂﬂﬁu BCIFl ﬂ?ﬂlﬂi@\‘]ﬁj\l']ﬂilllﬁQaﬂlﬂw']gﬂﬂeu'nl%']/
9 =\ 9 (] 9 a <3 A A v 9 9
V1IN UYI EU'I'J"hJﬁEHJ/GU']'JW@N LIAgHaftNaf BCZF1 WIDTNITNUDUNUNTITINAABDIUVNAU

v A

{ R o ]
2. aAadondu BCF, 7118 TuIniliilu heterozygous nndmmualilgnlu
o { o < 1 ) o v
nizo ihdunaa@en Id 1114 udune Tassdu BC F (Foum 80 x nu6) maunalan
9 v  Jd o o Y ~ @ £ o o =
AU gFouIm 80 uaziidu BC F (gwssays | x nve) waunau llmdniuggwssuys 1
A a a3 ad o o A 9 a =
iondawan BCF, Tagllunoumsnauiuimilounumsnanuan F,
Y
a a3 1 @ o
3. luggil ewisondaiuan BC,F, Y03gHay FoU1N 80 x NU6 119U 24

< o <
wana LLﬁ%?j‘Wiiil!‘]_fi 1 x AV6 NUIU 97 LUAA

v A k% 1% d’ a <
5. MInalaanay BCzFl mmmmﬂmﬂimaqa Has MINanLNan BC3F1
9 A v A 9 a <3 9 A o g’/ 1A
ﬂTi‘]J@.ﬂ"UTJLWE]ﬂ@lﬁ’E]ﬂGIH BCZFI LASNITANRLNAR BCSFI "lmmmzmmzmmau
L A = A o o A
IWHIGU 2555 UASISTUTANDDUADU NUIIYU 2555 nJunm 6 1AoU
D Y Y 4 = v Y 9
1. mﬁﬂgﬂmmwaﬂmaaﬂ@m BC,F, ﬂ?ﬂlﬂi@QWNWSINLaQaﬂlﬂw1$ﬂ‘1ﬁﬂ’)®1/
F) = 9 ] 9 a <3 aas A o F) 9
V1A Y 6lJ1’JVIJJ“ri‘f]iJ/leTJ“l’i"E]iJ Hagwaaaa BC,F, ISNMIHUDUNUNTNANDIVNAU

@

2. dadondu BCF, 110 Tu'lniliiu heterozygous nndwmiialililgnlu
A

Yy Ao

nszong thaufdadon a1 uduvie Tasthdu BCF (Foum 80 x nue) waund'lam
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J =

v o o o @
AINUFFoUIN 80 tazthdu BCF, (@wssmajs 1 x nve) waunay lUmidnwugaussans 1
A A < ad o A o a <
Wenaauan BC,F, Tﬂﬁlmluﬁ’aumiWﬁuwmjmu’auﬂumiwamuaﬂ F,
Y
a <3 ' Y
3. ﬂ15ﬂﬂa@\‘]1ui]ﬂﬁﬁ'lll'ﬁﬂWﬁ@lluﬁﬂ BC,F, U939HNaN ¥8UIN 80 x NVU6

° < 0 <
IUIU 32 1A LL@%?I‘Wiimiﬁ 1 x U6 IUIU 226 LA
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asdwamsnaaes

o o Y ~ Y Y Y ad o Yy A
ﬂ”li']Ji‘l_l']J§QW‘Ll‘ﬁ‘ll1’3&141!81’314@%5]1ﬂ‘11"|’3ﬁ]1ﬂ’.]8’3ﬁNﬁﬂﬂaﬂiﬂﬂi%miﬂﬂﬁﬂ"miulaQa

Q

9 Y o J

1 o A = = g I o Jdo 9 =~
G]f']EJGLUﬂ']iﬂﬂla@ﬂIﬂijJelJ']']lﬁl']WUEqwjim1!5 1 4agw¥eUIN 80 L‘lJ‘LlWLl‘g'i‘lJ HAZUAUNUYITNY

v o 9 X 1 1 1 I o Jq Y o o o A a <] v A Y
NWUF NU6 @]HL@]EJlllJll?@]ﬂ%?ﬂllﬁﬂlﬂuwuﬁiﬁ MNTNTUNUTIWONAALNAA F1 LlaZAALaoNae

Q

9
[

Lﬂ%wmﬂmaqa mm‘j"uﬁwmmmmﬁullﬂmﬁuﬁﬁ"um 2 Wi 1IHANTNARBINLY

AWNTONAANARA F, VOIGWANTEHIN FOUIM 80 x  NU6 TIUIY 19 1WAA LAg
ANTTNT 1 x A6 T1UIU 82 1WAA

WAA BCF, VogNay FouIm 80 x nU6 S1UIUS7 AR uazaussuyd 1x  nv6
T 147 wda

1waa BC,F, UDIANAN TouIN 80 x A6 311U 24 IUAA LAZGNTTUT 1 x N6
1w 97 waa

[Waa BC,F, Yo4aNay Fo1IM 80 x A6 311U 32 LWAA LAZGNITULT 1 x N6
U 226 Wda

910M1591 background marker HanuA 11 sumianun insesnuteluana RMSsS,
RM16626, RM589, RM8225, RM19405, RM20348, RM7434 110z RM19414 fiegun Tas TuTxu

{ T U v o @ [ o J
n6 ﬁ1ﬂ13ﬂl!ﬁﬂ\1ﬂ31ﬂLLGIﬂﬁN1/]N‘WH‘Eﬂiiuﬁﬁﬂ’ﬂﬂéﬂj'lﬂl%'lwuﬁ‘lmu'lﬂ 80 N éﬁlnmﬁmwuﬁ

q

=

NU6 "lﬁuaxm%wmﬂmaqa RM588, RM589, RM6836, RM19405, RM20342, RM20348

agun Ias Tulawd 6 Aeevane Tuana RM25526 foguu Ins Tulaud 10 ansandain

o ~ [

1 o U v
LANANNNWUFATTVIENING W UT NI TUYS 1 N Damitieawus nue 1a

EIK)
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