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ABSTRACT

Rice blast, caused by Pyricularia oryzae are major disease, which cause severe
losses to yield and quality of rice. Utilization of the rice blast resistant varieties is
considered to be the most effective and economical method to control the disease.
However, resistant varieties are usually less durable resistance because the fungus is high
genetic diversity, and able to break the resistance within a few seasons. Therefore, the
screening and mapping for blast resistant genes that confer resistant to several blast
isolates is important in breeding for the resistant varieties. In this study, two hundred and
twenty eight F; population was developed from a cross between Yang Mawng )GS520874)
which showed high resistance against several blast isolates and KDML105. Plants were
inoculated with mixed of 19 isolates at concentration of 10° conidia/ml. conidia
suspension of P. oryzae and the disease was scored 7 days later. The segregation of
resistance and susceptible phenotype showed a goodness of fit to the ratio 15:1 (P =0.011,
df=1.0), indicating that Yang mawng variety carried more than one of major dominant
resistant allele. Two ‘hundred and thirty simple sequence repeat (SSR) markers were
screened for polymorphism. One hundred and eleven markers showed polymorphism
between the parents KDML105 and Yang mawng. Bulk segregant analysis (BSA) was
conducted and 3 markers included RM4543, RM431 and RMA443 were obtained. This
suggested that, the gene that control blast disease resistance in Yang mawng variety might
locate on chromosome 1 of rice genome. Distribution of 3 microsatellite markers in 228
Fo- plants for the proportion of the susceptible parent allele; A: both parent allele; H:
resistant parent allele; B, showed a good fit to the ratio of 1:2:1 with the P value of 0.51,
0.005 and 0.32, respectively. The linkage analysis with these markers showed that the
blast resistant gene was linked to the markers RM543, RM431 and RM443 at the distance
85.1, 73.6 and 45.8 centimorgans (cM), respectively.

Keywords  Thai indigenous rice, Blast resistance variety, Marker assisted selection, Pyricularia grisea,
Broad spectrum resistance
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’Luﬂamaawuamwuwﬂaﬂaa‘tuﬁmuu Wuﬁ‘u’!’quLﬂJEN waziugtIUn (aunse Tuf®u. 2550)
m‘miu‘diqwuﬁmuwa’tﬁlmmawuﬁﬂmwvLtJumimaJwawam memmw 139
LAMUATUNIULSANS DL 'Li’eJﬂfﬂ'1ﬂﬁ]“’ﬁ@x‘l@’lﬁﬁl?‘ﬁﬂﬁﬂ‘iﬂﬂid‘l"lﬂﬁ mwauwuﬁuavﬂﬂman
Wug 'iw”LUmmiwmaauwuﬁwmmwau ’mmwammwmﬂiﬂm ) wawuﬁ‘un &Nwawuﬁﬁmu
ﬁ']‘u‘ﬂﬂd‘WUD;ﬂ‘ﬁiﬂiﬂ’é’]\‘lLLauLLUiU'i’mu'lﬂL‘ﬂﬂ,ﬂ 'T,amaLL,awmmmmm%mwuﬁmmaqmiﬂ%m
g o = 2/
17N (ADIUUIRLYNT. 2544)
223  AT9amunefeuLe (DNA marker)
l'—‘J = = EZJ 1 12 § =9 1
Wiawineidule  vuede  Fudureslduelddunsomnisfinaiumie
"uqﬂﬁﬁwﬁaﬁuma\15\3:‘3%%LLasmmmmwammﬂiuwﬁﬂﬂﬁﬁnﬁuwﬁﬂﬁ%a%mmﬁﬂwamm
-a.-_-lq & o @ a0 ' ' R ¢ & P v &
ChEiRly LUumL@ma‘mumLmuaaguuiﬂﬂu‘lwmamauLa’LuaaiLLmuaa A1SNELTOLTALDULD

[ b=|

Juedsomnglfidewn  fuudavaiiaunezaeiugiinisdniusivesiindlolvdluluianad

@ <

LE]UL?J‘VIL%JMLEﬂaﬂ“ls}ﬂjLLauﬁmﬂuLLMﬂﬁiNﬁu (polymorphism) wesdsuLualuluanavesfoue

0
d

thies (@Funs Veglvmanna. 2552) ﬂ%wuumiwmmmﬁawmamLaut,a’umﬂummummmulﬂ
Whandunumadglunuusul sy HifeRnmamBuiiraunudnuneifsneg  way
ening fduwediiifudeyadmiulinsginmurtsfuiasaiunity Jududoya
fidndeyfidaglvinuFudseiugnsudedauan suvs LazavdwavesEufiiavmddny ey
wamslunsuanusmaiioassfivaneiusTndldousinida (gnms wawsedng, 2555)
indosnngidueluaiedlofiiuseaviamann mamﬁﬂﬂﬁaaLLaxLszueTm'j’mﬁI%'ﬁﬂwms
iﬂﬁmmaamwmaawm (morphological marker) fisfdukUslumuaamianaay Woyan Aun
ﬂ’.]ﬁ(ﬂ. 2554)

wsomunglalasueinalad (microsatellite: marker) Jurdemuefidulowuy
Sumg as1naeUABuelansIar 1 shuvs (single-locus marker) aiwuiuaiuululasuan-ma
lvinulfinnuuaznsznestegmilun - Tnedvuvaveshilasusmimalaviindudduiua
e Hiisegaiedlualuy (unique sequence) é’qﬁ?uﬁwmmmméwﬁvwaﬁagjaadﬁé’mﬁuaaﬁ?u
Llasumalay thinesnuuuduaseilnsiaes (primen) dmiufinSinafiduelnomeia
fgond  awdumsiuUinadsueluutdisisisninude  wasdesnlulasuem
walaviduduiiimsnaneiudlasnsaramfefinturesuugedildie  nsasivaoufdu
wlnensiuUSnaisweuinuinuetdiuvediilasnmalasil ineludoihlilonals
punafdueiiuanseiuilewinduaugadiildvintunsnsissoumonienmnglilasuen
wialavidamuaauumnnang (polymorphism) Aaudnegs yonaniifeanunsauanuauiiduienuy
Yusaufy  (co-dominance)  WlFENLNSOMEAAILUANFNAIENIN homozygous WA
heterozygous ¢ (g3uns Tezlyamna. 2552)

Sio0u Aufuazany (2553) Aumdusiunulsalug Pid2 ’Luﬁuwwuawumaﬂm
I 69 WS ¢ Tnvldiedomunsluanafdueidanudwnnzianzasdeduduniu Pid2 Wa9N
nsasIvgEeunUBuRUUlIAlw Pid2 ’Luﬂmwuﬁwumaamwuﬁ Falusuand 39 WugTisada
FruvnuvesBusunlsrlng P2 BufunaninsieaeulnglinTsidiuinedlelndvasiug
Ffiudlediisadansunuvesduduniulaa i Pid2 LU%&ULﬁ&UﬁUﬁuﬁ:ﬁﬁé’aﬁaﬁlﬁ
AUNIUIDIBY PidZ wudndl sinele nucleotide polymorphism (SNP) A/G Tudau recognition



site vouvlaiFasne Miu | Tnsstuginiudiosiiisadafisumuvedusmmilsalnl pid2
figwuihadlelngd 5-A*CGCGT-3 vhlAlduaufBueruin 700 war 400 giua ndsandase
wulle] Ml dndludniugiindadailifunuvesdu pid2 fdwuiailalnd 5-G*CGCGT-3 Bs
woulas] Miul lanunsadaiandleindlududls SadmdlduauiiBuenunn 1,100 ALua

ngaieRdnA lwa3dngd wasaniy (2556) AumBusiumulsalwl Pi9, Pi36 uas
pigrm(t) Tudmfudledinesau 203 wud Tagldiadounefidueiiimmusuneazasiodu
fumulsalugidangna anﬂmsmfaﬂaauwuiﬁnﬁuiﬁmﬁawaﬂwUﬂawm 203 siudiduy
FrumilsalwdfeghationviliBu uaritniusiudiosdum 42 Fugtudumulanlnsiie 3 fu

Prasad et al. (2009) 31A57¥% near isogenic lines (NILs) %‘ialé’mnmmauﬁui
53131941 Ug C101LAC Fuduiugiisumusteifoamglanlud M. erisea g uazdn indica
Wug Samba Mahsuri (BPT 5204) Huugdniiigriausunadude Tudadeenadunan i
SnsIHAnBUUUGILaTIAMATNA ungauueselsalrl NpdsUNRAlIALALASLNLTIUSEINS
WUSPIIEIUNIIATENERBUTEIINT WU 3 (Faun1u) 1 (Foune) WunnduANAUNIUYTeN
U‘isﬁmma\jﬂmau%‘;ﬁ 2 (F) 51w bulk seeregation wuBusimumulsaludifiddry Fi1(t) A
eulostuiaiosmune RM224

Koide et al (2011) \fvsrurmidoanvalsalilmilulsswmaiauTudsu 23
lolwian SuuniFeanimeaniu 16 pathotypes Tuflldie 11 pathotypes tidpnsiinguuuy
UiRzenumnsrsfiludadavesdiv Pik (Pik, Pik-m, Pik-h Lag Pik-p) uay Pil Tumsinwiiinudu
piroe)  Terwdumudedeamalsalnduarsloloan  wuirdrnudenlssiunieaming
RM27937 way RM1337 wasdishumdseguulashilen 12 RoyChowdhury et al. (2012) Anwiuas
AumBY Pz Tutna 111 L%aﬁuﬁqﬂﬁuima’{,%m%awma simple sequence repeat (SSR) laun
RM527, AP4T791, AP5659-1, way AP5659-5 Afdonlosiudu piz LAZATINFEDUAINUTULS
vosnsiinlsalasldidednivn avirulent 1 a1oviug A [E1k Wag virulent 2 aewug Ao 1833
wa 1839 wutilusauau 111 Wawuiin 8 73 Waiusifidtusiummulsaln piz




UNN 3
35a1iun1sIe

3.1 A19as19UszenIdng
1 miaswﬂiwmﬂim'saﬂmﬂmmm 1 (F, - hybrid)

mﬂm.vm'1\1=U’vmut,maalmawuﬁmum (GS20874) wﬂuwuﬁmamumﬂﬁﬂlwm
HunsAnLdanuar (Salin et al., 2013) mnmm%‘iuiﬂwﬂﬁﬂumaumumuiiﬂlmwLﬂmmn
Fos P, oryzea Mnunasiugnssutiudiuidieweasandlne Thuiugrie (male parent)
Auwugdunenuzd 105 [Wuiudu (female parent) nsrUTUnINENENIINTut Ay
rounawiug 1 TuwIoudenandious (KOML105) Taanisviushuneg] (emasculation) Tnewden
donanluseoslnatonan  (heading) lnssinsdmnaninauinesluudrusnulaisdenanuay
nensewivluvnalautonenis wdeliawzneniivzndounauluiudaluuszana 20 aense
%49 é'famm"l,ﬁmﬂé’uauaaamﬁiaEﬂ,us‘hl,mmﬂiummﬂ?wmmmmamuﬁmaﬂ ntldnssing
mxlmamwmamhwmm 1 Tu 3 ngeyihyuusyanm 45 aaﬂﬂwmaLﬂuwmwaaumaimﬂm
(anther) BBNIINNIUNLABNABATINTLINTE I wumamwmuUmammmma’hﬁmwmmmm
ADN AQUATEYIANAIERANLATL] dadmeriuialunsrdeunentnauifinson3anadeilifisy
Lﬂa'ﬁl,wmwauﬂﬁaaaq u’lmaﬁmﬂamﬂmaﬂm’mqua (GS20874) UOURIVUBDALNETINALTY
(stigma) Tneoraistaneniaizlngn semnaswadefielvagoosnas (pollen grain) Anas
VusemnAs ALy eoRuUayenanas (anthen lTdlilununenmalefinTonls Hﬂﬂﬂﬂ%aﬁ
furonen seuTemusnauasusindenssy uiinsaaiig (fertilization) Vaaslvifimsuauiug
waziuienudavdsan uilwauiusuds 30 3u svesiindeesinayszanm 8 da

312 msadelssnstngad 2 (F)

gAedIgnNNEN Fy lFannnswase g TInenuEa 105 "?NLUUWUﬁLLll
LLaumawumaﬂmwuﬁamm (G520874) ‘U\‘IL“LJM‘WUSWE) luﬂﬁvmwmwwm ilodhidusen g
auww‘iuqumwa’twmuﬂmLmum mam’nmq 2 dUnn9 ({luUszanm 3-4 Tu) §r9aenseana
JuIn 10 17 Tnglddgiaiigns 15-15-15 (N-P,0s-K;0) sourunay wagldluans 46-0-0 (N-P,Os-
K,O) e 15-15-15 (N- P205 -K,0) Ua’a&ﬂ,ﬁﬂaﬂﬁnwamﬁuaqmmﬁmwﬁ (selfed-fertilization)
Wuwdaug (Fp-seed) 7 4 owwal@ea vy 1 dUani Lwammaﬁ mwnmmamam Ugn
Usznsdn F, inzwdaiuddng F, (F-seeds) ‘Luﬂiumwwmwm Luasm'mmaﬂ freaauny
TunszuzUgnawin nd19 7 viau 817 12 wgu lddegas 46-0-0 (N-P,05-K;0) 1 A%e Ussana 125
n¥u stenazu Tatsdl 7 uay 14 Fundslgnasnszuzudn

3.2 A15IASIZRNINSERNes v sanuuzarunulsaludlasiSnagaunisiinlsalu
= |
Uszunnsunatan 2 (F,)
221  NASH38UEISLUIUARY conidia mam%ainaﬂmaiiﬂlwﬁ

¥ dy . ] Ylal “ = 1 b2
\Be91T931UL81M75 Rice Flour Agar (RFA) Uulingmumgil 25 ssrwadivaudeyli

Lﬁnammzyujunm 10 mmaiﬂmmvmu’wLﬂmmiaﬁm conidia T,mamifumﬁu'lawmwm
mmﬂwmmmmmmaﬂmuaa Uuwammwm Lﬂmmmmamwam% Uaaa’lwmaswaiw
conidia Wunan 2 Fu 9zle conidia WuduIULIN WSENANSLYIUABE conidia mau’maumu



nsehde Ysuanududu conidia ila 5x10° conidia mefiaddns WuwaiAu 0.5 wWesidus
aﬁava'1ammmuummwuﬂmmawwuaﬂaﬁL.Lﬂtnuaaa conidia wmamammuawﬂwn 12
mmuawwmwuwamﬂmammu‘iwn drafiuszaniamlunisianizves conidia o5
Tuaa
322 mgnidoaunlsalnfuunddn
UaﬂL%@ﬁ%ﬁﬁi‘ﬁﬂlﬂﬁmﬁ%’mm Roumen et al. (199?) PEASULYIUARY conidia
maawammmﬁﬂlwu 19 lalatan ‘J'Jmﬂ“l,aimawmwmﬂumu 5%10° conidia mamaaam ELLY
U3une 100 eddnssonssuzlan wunsenuuluiniideny 2 &ai waamﬂﬂamﬂjal,l,aammu
ﬂawnlﬂuﬂwawmammu 20 23 TaLRLd L,Lawmmnmuaqmuna"l 12 H2lu mﬂuumsﬂ,u
Lﬂuiuiiqt,iaummm‘uum am‘wumammaﬂuﬁmmmﬂawgﬂwm 4 ﬁuﬂm Weuiumudu
mﬁmaawawmmiﬂaﬂwa 2 ads: Tnoadad 2 ‘Uaﬂwalmw 3 uawmﬂanmammiﬂ
323 msUsediumsifialselulsseansdngad 2 (F)
AsredaUALduulsATesd I InUgnieudY 7 Furnmvgnidendausn
Jufinsanuna@inzLuunIsAalsARLTERUASLLLYEY Roumen et al. (1997) laadiszau

AUl

szau-0 liflumausing

soiU 1 wnaganauAnImaEng suaduugudnatsioondn 0.5 dedumslid
YAVIATINANUHA

YAV 2 UHANAY %58 Fu1uintes yuinduruAudnaaTanm 0.5-1
NadiuaslifgnmInsINaInKg
YU 3 WHAALANY YuIAUsHIN 1-3 afuin waydgamansanatsuna

=

s¢aU 4 LLNa’“}]ﬂLﬁﬂ‘] PUINUTEUIN 3 HaaLnTUIRYNINI7 LLNﬁL‘UuE’iLVﬂLLa U

youdthna

se6fU 5 unadmnisindungu Svevunaiinnia Wiuenmsiuandena
goukanalsn

52y 6 wrAananuRarefuimlifiveuusetivtvey Wuemsiuansiminu
gouLaflIA

wiseusumueanifu 3 ngu leiun sedu 0, 1 war 2 WunguiuanimIy
funulsaluiflusesuge lusedv 3 way 4 Dunduiivansanudumulsalvdilussivdiunan
warlusedu 5 uay 6 Wunauiuanimugeuuerelsald (Sallaud et al., 2003)




AN 3.1 INURIRAZLUUNISNALSANINSE AUAT LY
7111 : Roumen et al. (1997)

324  MFIATERNISNsEEMvesdnyuza w1l salusiudn
Jesevinisnsznemiuesdnwazauvulsa ndlulszainsdnn F, mnmauaﬁlm
%uﬂwﬁ’aga phenotype mgnamaday Chi square TagdlAsIzRnisnszaneiiuelszeinsin
Huluauiimenuirenialyl (goodness of fit) Arelusunsy Microsoft Excel 2007
325  MIIATERNMINTEaeiesaiewne microsatellite lulssannstgai 2 (F,)
3251 mMsRAEenA3asne  microsatellite  TIANTOLENAIUUANANLTEWIN
ouarusla
ﬂﬂLﬂ@ﬂLﬂié)\‘l‘lﬂu"lEJ‘VEﬂ’]ﬁJ’]‘iﬂLLBﬂﬂ’l’ISJLLﬂﬂG]’N (polymorphtsm) ivmwwa
wazwsild s wuAdosiny  microsatellite Wanue 230 Lﬂiaqwmwmwﬂamm 12
laslulauem
3.25.1.1 NMaAsUuALOue
anafBuesEIs CTAB method audumeusill dasegslu
F1aldlunann microtube TuA 2 Sadans UszunainImasa Wiy CTAB extraction buffer #aan
av 600 lilasdns 9ntlduin bead (2 iin) Wluwdshewr3as shaker milk uty 2 wit Uu
waamluéﬁqﬁ'lmuauqmwgﬁ (water bath) ﬁqmwgﬁ 65 aerwaldua wiu 30 uW Ru
chloroform : isoamyl (24:1) 600 lulasans udmdnnaesliu Tuwdesd 12,000 seustewd
w5 wdl geadiuladuuuuiunm 400 lulasins Tdaslunaen microtube Tvii 1 isopropanol
YSunas 400 lulasdng wanuasaluuiuneg Humdsadt 12,000 seuseud w1 widt weula
suvudlidensnoumiduefifunasngiudns  dmzneuiduesie  ethyl alcohol 70
Wodidud U3 200 Tlasdns duwfosdt 12,000 souseundt wiu 1 wnil wdndlaguuuials
wdenznouRidule Aumznoufiduiedidn 2 ed didifeumgivessufiBuouiy avans
pynauAoulesy 1X TE buffer YSuiu 50 lulasdng "3mi'}xﬁﬁhmsqlﬂﬂﬁuuﬁaﬁ’f’;&nﬂ‘%‘aa
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spectrophotometer finnuemAdy 260 wiluwnas indeufidulildnmudutugayeintiu i
Aty 10 wilundudelulasans dlyduiuesunuuluujjisen PCR
3.251.2 nsdfiulinadiduedemaia PCR
\wiaainy  microsatellite vy 230 tedmungldidy
primer WURATeN PCR thddueiiusumudududu 10 wilunfurelulasdnsuuisuIunud
Bue TnewSsudiunausolilasang UFATen PCR Tuusumns 10 Tulasdnsusznaudie fdule
AMuNTY 10 ulundy Ysuns 1 lulasans, dH,0 5.9 lulasdns, 10X Taq polymerase buffer
1 lalpsans, 2.5 Sadluand dNTPs Usuans 0.5 lulasams, 1.5 fiadluans MeCl, Usums 1
uilnsans, daunansening Forward Primer (5 M) uaz Reverse Primer (5 M) 0.5 lulaséng
wae Tag polymerase (1 U/ML) 0.01 lulps@as Imaﬁwwuﬂqmmmazﬁwmmauﬁﬁ‘i‘f 1) i
gl 94 ssriwaliea wU-10 W §11U 1 50U 2) flgaungil 94 psrwaldea w30 Jurdl
3) figrungfl 55 ssrnigaldes uiu 11 4) figaumgfl 72 svdeadus uw 1 11 yindunou
71 2 §4 4 Sau 35 39U 5) gyl 72 Badaided uau 6 uil §1uau 1 SeU dlonsudnny
soutnlunsvaeuranluwmailn PAGE
3.2.5.1.3 MsTASIZTANARINN1IIUL AT PCR
Insizdiramewaila PAGE lagld polyacrylamide gel Ay
At 6 Wesiiud asiedeunalasnistouduauidueneaisavate silver nitrate AWISNTS
v84 Benbouza et al. (2006)
3.2.52 MIfrdeniASemEte microsatellite MaN1nsaLEAANNULANAINSENIN
AINATUNTULAZAINSDULD LA
a3 o microsatellite fidnunsangnauLAnNsITiurioua
wugusleundmdondie3s bulk segregant analysis (BSA) diadumiaeming microsatellite
ANUNTOLENAIUUANANY (polymorphism) Sewindnsariunuuazdnuzoeuuald lngldd
SuiesimvetUsseins 4 nau Tiun nqudl 1 Aofduiavasiudul ndu 2 Adueveniugie ndy
7l 3 AduevesUssTnsALanIAMFIUNIY (fesistant) su6u-0 ﬂfiﬂJ‘ﬁ 4 FiduevesUssrinsi
LaAMIAIUDaULD (susceptible) 5E6U 5 Uay 6
32,521 psfinUiinufiduesemada PCR
1% primer vaaATaMNY microsatellite TuUjfisen PCR Tng
wizndunanUinzen PCR Tudiuias 10 lulasdnsuszneude Adueanududu 10 wiluniy
Y3ums 1 lulasans, dH20 5.9 lulasdns, 10X Taq polymerase buffer 1 lulasdns, 2.5 dadly
a1$ dNTPs Usunms 0.5 lulasdns, 1.5 fadluats MeClz Usunms 1 lulasdns,diunausening
Forward Primer (5 M) waz Reverse Primer (5 PUM) 0.5 lalasiing uaz Taq polymerase (1
/ML) 0.01 lalasans Tnefmungamgivaysiuausoudad 1) figumgdl 94 ssmwaidea uw
10 17§ 1 70U 2) flgaumgfl 94 ssrmwadoa u 30 Funfl 3) igungdl 55 owrueadea
w11 4) figungll 72 esrwadus utu 1 wndl vhdrtumeud 2 84 4 S1uau 35 5o 5) 1
gunndl 72 ssmuwaidua uiu 6 unil S1uau 1 5eu deasuswauseuthlunsvdeunamoimaia
PAGE
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3.2.52.2 nTiAszinanmsinufise PCR
nseinameiswmaila PAGE Imeld poly-acrylamide gel
Aty 6 Wesidud ssrasunafmenisdenduaufiduedigansazane silver nitrate gy
38n15v049 Benbouza et al. (2006) #aann1svinlfisen PCR AV SRHERE S
A fo Thandnduiduewmiiouiudu (parent 1, P1)

B fip finandnTudidulomilouiugie (parent 2, P2)

v
ST

H fe Snandnduduowmiiounaiudneuasusl

3.2.5.3 mﬁm5'1zﬁmiﬂ'ismaﬁwaqm%wuw microsatellite flanunsousn
m’mLmﬂ@hqujNm'méﬁumuLLaxmmdama’Luﬂﬁmﬂ'ﬁ%’ﬂ‘?ﬁﬁ 2 (Fy)
Uty microsatellite - TIEMNSOLENATLUANANITEWIISAILAILNL
LarAusaULlE 9INMIFTATIEiRaETS bulk segregant analysis (BSA) \u primer luufjizen PCR
WelAsgnNInsEIIfveaAsanng microsatellite Tutssannsdn F;
32531  msiuSnusduedemaiia PCR
’me Terra PCR Direct (Clontech Laboratories, USA) uﬂwﬂwws
YTInenUza 105 Gmmuwumm LLaJLU"U’nwuﬁmuad (GS20874) wﬂuwuawa LLﬁuU‘iu“ﬂ’lﬂ‘ﬁJ’]’; F, v
228 U mmmmiﬁlmmaLa@'ﬂmﬂaumumuﬂuammwmﬂ 2 Taawns Wiledes o 5 u Tdadu
PCR plate wizndunaniizen PCR Tutsins 10 lulasansuseneude dHo 22 lilasées, Terra
PCR Direct Buffer (2X) #ifi MeCl, uag dNTPs 5 lilasang, drunanvos Forward Primer (5 M) uay
Reverse Primer (5 AM) 0.6 lulpsans uag Terra PCR Direct Polymerase Mix (1.25 U/ML) 0.2 Lilasans
Iﬂﬂﬁﬁwuﬂam%ﬂﬁLLﬁ”ﬁ’]U'ﬁUi@Uﬁﬂ"ﬁ 1) ﬁamwnﬁ 08 padwAREE WU 2 UM dwau 1 sav 2)
gl 98 e waIEeE U 10 AU 3) wammm 55 aammalﬂma g 15 I 4) m@mwm 63
asrnEadd 1t 30 Uit ¥sdunoudl 2 5 4 $1ua 40 e 5) wam‘mm 68 BIFTAGYE U 30
i 1w 1 5o Sepsusmuiusauthlunsinaounamemalia PAGE
32532 MenATwARaIInmeainuiien PCR
AnszviRamemntin PAGE Ingld poly-acrylamide gel ayandadiu
6 Wesiiud asiedeunalnenIstaLRLaUREwemEENTasae slver nitrate M3aN15U8Y Benbouza
et al. (2006) wanmsvindgisen PCR VAL BN,
A o TinarAntunduemiiowiususl (parent 1, P1)
B fie Tnandntuiisuoviiauinugie (parent 2, P2)
H fio ThanantuiiSuomilouriaiusauazusl
32533  mearginmsnreivestemnglulssnnsimion 2 )
Yiaviun 228 #
Imeinsnszesveseienanennieyald Saludeyam
genotype Fensvagay Chi square Tnefiasginsnszaeslulssannadn F, YRR IINY
umufiaaunavielsl (goodness of fit) Aelusunsu Microsoft Excel 2013
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p=)
uni 4
NANISIY

4.1 Uszwnsdnadad 2 (F)

wanszyinatuddnavnenued 105 Tdluiugui (female parent) wazdaiuiieding
Wugdwes (GS20874) Milluwugiie (male parent) Fulutugdmmumulsall Tdignuan
Fafi 1 (F,- hybrid) $1u7u 1 wéa UgnuazUsesbilinisraudiemusssuei anNaNdaf 1 fu
1

71 (FT) Wudasuiu 228 wina Lﬁaﬁﬂw@ﬂaﬂﬁﬂiwﬂﬂsﬁﬂ F, (F- plant)

s

4.2 n1snsranedivesdnsaziunulsalndilinedSnaseunisiinlsalulszunstnaganay
i 2 (F))

nageumsiinisalasmsUgnioamalsaludiduau 19 lelaan vunirdnduou 228
fu wun1suanIeenYeIdnyuza IR ulsAlnlisEAuge (Sedu 0, 1 uag 2) Tau 210 fu
wansauiunulsalviiluseduhunens (e 3 wag ) $1ou 14 du wudnvafiuansninu
gouasolsrlml (535 uge 6) $1u3 5 fu navsudunsifelsavesUsssnnsin F, vivun
228 du windusuiluanadnuaefrng 223 fu uagdufuansdnusoule 5 fu heyal
IHuiasngrinisnszagsvesd nsafunulsaluindusufiaiavanenseli (goodness of
fit) Inemadoune Chi square issanusgnnsidnendutszensd F, mnanudiuniulsa
IndffidnugnauauimeBuiesduiey . msnsearedavesdumuguanynzduulsalvdoy
Wiy 3.1 TRl Frumnu (resistance, R): 8auue (susceptible, 5)

HANINTEERTOITUmUANE M UNUlUSR I 3:1 (R:S) wurnadif Chi square
WU 63.24 WielUSeuiieuiunisie Chi square 7 degree of freedom (df) vy 1 wudndien
auuzidy (Probability, P) Wiy 0.000 waadliiiudin1snszaesvesdumunudnyumy
Fruvmulsalwililumusasdin 31 (RS Fufudshiamsinisnsraieizesdumun
Suwmesuniulugnsey 15:1 (R:S) wuileata Chi square whiy 6.13 WaSeuifisudu
AN579 Chi square 71 df wifiu 1 wudada P windy 0.011 wandliiiudinisnszanedivedu
muaudnuugsunulsalniiduluaudnsdy 15:1-RS) duldldhdnsusdumulsalwily
FriuieunsGs20874) gnenuauseBundniiduBusiudau 2 Bu (2 major dominantly
resistant genes) logfumdn 2 swniEdufizemudusiumswinaty  (interallelic
interaction) (An3797 4.1)
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ANg1ed 4.1 SasnnsnsEaneiivesdnuaisiumuardousasaeavglsalvl 19 leluian
TuUszwInsT19aR 2 (F,) S 228 au

. Y Expected Observed
Usgns (1audu) , Expected No. X p
ratio No.
R S R S
F, (228) i 214 14 223 5 63.24  0.00
F, (228) 1541 214 214 225 b 6.13 0.011

)

4.3 \paeMune microsatellite fiuaniAMuLANASSERINERUEUIRENNEE 105 UAZHUTDS
D4

SadeniedpamunefiamasaluneaIuwans1e - (polymorphism) sgwinswuduninenysd
105 (fudual) uazusdana Giuge) 1% TnelfiaSosmine microsatellite $1uu 230 \ATBMINY
Anszanvaguunnlasiulsuwosdady . primer Tudfiisen PCR m'ﬁmaawamﬂmiﬁwﬁﬁ%m
PCR feinaila PAGE lagld polyacrylamide gel ANUTLTY 6 L*damuw douduauiouieme
a1sazany silver nitrate WULASDINUNE microsatellite 97U 111 (AT 0 MLNLAIUISOLENAIL
wANANe (polymorphism) szranweuaswla Tnouvanulastulaalesd Tnslulon 1 Srou 13
wdosviang Tpslulan 2 $1au 7 iesamuas Jeslulsy 3§19y 13 eSosine Tasluloy 4
Sy 16 widewnng tasley 5 d1wau 7 edewne Taslley 6 dhwan 11 wndsaving
Teslulay 7 39wau 8 eesning Tasluloy 8 shwau 6 wismany laslulen 9 dhudu 6
wdome Tastilay 10 $700u 6 1desveng Tastulay 11§10 9 wiosminy wazlaslule
12 §1u7u 11 @Saemune

4.4 1S LN ENANLITIRENAULANAINTERINNAUAUNILIAZAINNT DULDAB LIAINY
Tt e e e a1 LazuallER UL 111 wEssvinetihun
fadoniASesming  microsatellite flanunsauenaILande (polymorphism) $3M319A1Y
ﬁ'}umuLLavmméauua‘lﬁ #1875 bulk segregant analysis (BSA) Imaﬂl%'ﬁhﬁmammaﬂﬂﬁwmm
q ﬂam laun ﬂaam 1 AoRduievrasiugull nau 2 mamamaawuﬁwa Nl 3 WL@uLE‘Ua&in‘U’mi
F.T, fwansanudunu (resistant) 5oy 0 wagnguil 4 Mdueoves Yszvins KT, fiwansany
DPUWD (susceptible) s2AU 5 wag 6 mﬂLama‘umLmazﬂqumaLﬂﬂmmamauﬂ PCR m37380U
KaInnsYUTRSeN PCR fomella PAGE st polyacrylamide gel anandudy 6 Wosiud
fouAuaufuenusnguueasmeasazais silver  nitrate %m'ﬁwvﬁuﬂaﬁmmua@umL:flu
Uoya A, B uay H 'Imamwumlw A fio umawawumaummuauwumm B AD mamawumama
willpuiugie H Ao umamamﬂuumaummuauwuﬁwaL,La i wuleSssmne microsatellite
mmiml,anm"mu,mﬂﬁm'iuvmammmTumumeﬂfamaaw@lmmu'su 4 edosiny  laun
\WSeeue RMA95 RM543 RMA43 uay RMA31 %@ﬁﬂwmaguu‘lﬂﬂﬂwﬁ 1 lupSoamungy
RM443 g RMd31 finsuansveainiosmuneidosungy 1 a fla ABAB wiln3oswing RM543
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finsuansvouadsmmnoSaniungu 1 fiv 4 fis ABHH wazluiAsomung RM495 finnsuandves
< i i
LASBININELTENANUNGUAD ABAA (1111 4.1)

P1P2 B1B2 A B A B P1 P2B1B2 A B A B

RM431

P1 P2 B1 B2 Mowsll N B P1\P2=B1 B2 A By, A H

AW 4.1 wedATinedd bulk segregant analysis (BSA) vadi@3ossing RM431, RM443,
RMA95 ugs RM543 sevrinsiuguninenuyd 105 (P1) Wustawes (P2) Userinsdm
nausunlsalull (B1) wasuszrnstmindusauuesdelsalnd (82) fwualvi A
wmneiinanantufiiuamiiouiugunnenued 105 B mnedadinandntufidue
wiloutusdaes ua H wnefsdnandniufiduemilouiaiuguninenuzd 105
wagitusdaes

ar = i = |
4.5 N1SNSTAILGAUDAUATIMAUNY microsatellite TuuszvIdgnNENTIN 2 (F,)

14 pirmer vouAIowng microsatellite 97uiu 4 wA3emung Usenaume RM495
RM543 RMd43 uay RM431 gadlduviseguulasiuleai 1 Tuufiten PCR a519a0unadnnnig
WUfA3e1 PCR Mewaila PAGE lagld polyacrylamide gel anundudu 6 wedidud deuduau
= & 2 J . - & -] ) 2/

Mduemeansazany silver nitrate AnTzvudassuuvudiueludeya A B way H lag
fvuald A Ao lnandndudBuomilouiuiwi B feo dnandatusiduemiiouiudne H fe
nanARTuRBwemilouRugWoazul NBaN1TIATIEVITRIATOMNIY RM543 Tuuszsnstn F,




15

U 228 §iu wumaNamwmLaummuauwummmwuﬂiwmu A $7u7U 46 AU wuwamamwmau
Lamuauwuﬁwamwuﬂwﬂu B 71U 62 AU LLauwumawamjumamammeumwuﬁwaLLa::u,u
frmualmdu H $1uu 117 su (W 4.2) Han1TIATIE VapuASeIvnYg RMA43 Iuﬂiuﬂj'mim
F, 317U 228 Ay wumamam*ﬁumamamuauwummmwuﬁﬂ,wﬂu A S71UU AU Wuwawamum 77
LauLamuauwuﬁwamwﬂmﬂuB U 72 AU LLa:’;‘WUNaNaGI’Uu@]LSULaL%uauW&WUﬁWQLL’ﬁ“’LLﬂ,.I
fvualidu H $1uau 79 fu (ANl 4.3) mamwm'wmmmiamma RM431 ’Luﬂiwmﬂww
F, 31U 228 AU wuwawamjumLamammuwummmmﬁﬂ,mﬂu A U 65 mu wuwamawum
LauLammauwuﬁwamwuﬂmw B §17U 62 AU LLﬁ“WUNﬂNﬁG\TIUG]LEmL@LWN@UWQWU&W@LmuLLﬂJ
Avusoidu H $1uau 101 Ay (N 4.9) LLavmammmumaumawma RM495 Tudseeng
917 F, 319U A wumamamwﬁLauLamuauwummmwﬂmﬂu 228A HaunsuIu 228 fy

mﬂummi’wwmiﬂi“mammauLmawms RM543 RM443 ey RMA4A31 Tudszansdm
Fa Judusufiananuevs el (goodness of fit) Tﬂwmaaumm Chi square ’JLﬂi%Mm‘iﬂi“ﬁ]’IU
Fveuasosungludnsdu 1201 uuﬂa mamamumamamuauwuﬁwa (B) ThananTud
Laul,amuauwuﬁwml,a%m (H) mawamumamamuauwuﬁLuu (A) HansIASIEANUINAEDR
Chi square mmuminsvmﬂmmaqLﬂiammeﬂ.uamwmu T o=da(B : N \A) wmmsawma
RM543 HAwinfiu 1.56 \ASenng RMA43 fidadid Chi square winiu 1.87 LaELATOIMNY
RMA31 fiFngdia Chi square 1W1AU 1.69 wandliirnmansyaesresdumunulsaludiduly
pudnd 1:2: 1L (B+HA) (n15771 4.2)

'
=

P= a o W o o 9 v
AN399 4.2 ﬂ'ﬁ’.lLﬂi"l%‘ﬁﬂ'ﬁﬂ5870'18WJ?)EN@ﬂ‘iﬂmsWﬁu%’l‘tﬂ,iFll‘lﬁﬂu“t!’lﬂuﬂixﬁjﬂfliQﬂNﬁN"U’m
2 97U AU 228

Marker = Expected Expected Observed xz P
ratio No. No.
R S R S
RM543 3:1 W E) 97 B¥ 166 62 0.55 0.51
RM431 3:1 171 57 2 65 0.79 0.32
RMA43 3:1 171 57 151 77 el 0.005

4.6 n'lia‘swuwumwa'iwumLmuwm&mmumu‘hﬂlwuma‘lﬂ‘mmu MAPMAKER
’Lumiwmamﬁlwaua phenotype Way genotype 204Use grnsAEd 5 mumammm
saunerelseliatnsinaunumsinlsaiisziu 5 uag 6 Huuszansdii phenotype Aigndes
wiuau Jadudse mﬂwmmuaummuumnLmﬂymwa'ﬁu=umLmuwmwaaaumumﬂiﬂlm
e usunlsalml mmﬁmﬂauuawmmmmmiuaumwamma LAY
Lagseminaesoamunefuiusumulsalug daelusunsy MAPMAKER/EXP version 3.0b 4210
LLNU‘WWMﬁﬂﬁMWJ&IﬂSLmﬁJ MapChart version 2.2 ﬁ]ﬂﬂa‘um‘ﬁ’é}ﬁ‘ﬁﬂ’lﬂﬂLE)HLE]LLﬁ“’?JuGHU‘muIiﬂ
Insifidaanalnddniu 7 fien logarithm of odds (LOD) =3.0 wumiawmammmmaﬂmnwu
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mumui‘sﬂlm'ﬂwnwuﬁmua& (GS20874) A Lmawmﬂ RM543 RM443 g RM431 s
awuiﬂ‘ﬂuisum 1 9INAITATLINATEY HE YN IUDIUNARZAATEIUNY LavsewiuAsasnefiuiy
funulsalmisnag Kosambi function ww&lumumﬂiﬂimmuaymamnm‘sawma RM543
Wusgerne 85.1 cM WeanniAdeamnty RMa31 Wuszasring 73.6 cM WATHDINLAS B IVHNY
RM443 Wuszeznid 45.8 cM (A wii 4.5)



S TavaduAnaN NIZIBUINMAIANTI

amd 4.2 jULuURBuereAIamIng RM543 Tulszrnsdndail 2 (F) wWisuiieuiusiug

Y1InenUzd 105 (1) wayiugdes (2)

o o v o i ar @ €
il 4.3 sUsuumdueveuniosviang RMA43 Tulsgansdindi 2 (F) wisuiiisuiuiug

neNUEd 105 (1) wagiugdued (2)

&

Al 4.4 sUsuURBuRTENATRMINE RMA31 Tudszsnsimdai 2 (F) wWisuiiguiuiiug

ymeenuzd 105 (1) uazwuddwes (2)

4 A0 Ary
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85.1 RAIESD
73.6 RIM&31
45.8 RL1243
0.00 Rgene

o - o 1 = kg 2/ I 4 <
Al 4.5 wuiisvusundsesduiunilsalnl wavssesiseniuesenmneuulasiiles
7 1 vesin Tmsreiluuseranadnn 5 Aufluaninugeuneraidoamglsalvl 19
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unit 5
dyUuaziansnlnaniamnaes

5.1 m‘ini“mﬂﬁwaaﬁﬂwmvﬁmmmiiﬂ'lm’ﬂuﬂswmnsix’ﬂ’aaﬂwau%ﬁ 2 (Fp)
maaumimmiiﬂimam'iUaﬂwammmhﬂimummu 19 Tolwian vuAEIT1I WUAIT
u,amaanmaaaﬂwmwm”mmumuhﬂlm’ﬂuﬂszmﬂwﬂ E, sy 228 #u wdanduduiuans
S waE UL A 223 f warduiilaEndnuardaunes g 5 AU BATIENIINTEINe
vosdnuadmlsalniidumuiiaavnevdelal (goodness of fit flasnussrnsi
Anwnduuszansdn F, winanuduniulsaludifdnugnauaudedudisduifes gwuns
nszansfvasEneusauntulsaluludnsdn 31 (RS) A1819uideves Ashkani et al.
(2011) Tias1grinnsnsransfivesdushunmlsalmilulszenns F, $1uau 320 Ay Algannsway
Wugszwinedaiug Pongsu Seribu Wusiugdumiu uaz Mahsurd Juiugoeuns nagounsiia
I‘mmamammaiiﬂlwu pathotype, ~P7.2  Amsigsinisnszaredbusiunilsalwilagld
P sneisue wuinisnszangfaestusmunlsaluidulumusasidn 3:1 (R:S) wengin
zuUumumu‘hﬂ'l,wmmummmmumumawumm ’JLFﬁ"lu“Viﬂ‘l‘iﬂ‘iuﬂ'IEJWJ“UENElumu‘ﬂ’luiiﬂ
TnsideiA3omLny microsatellite aﬂnama«mawmaL,Lavm'iuaumﬁvmwmsawmanu&Ju
Frunulsalvgl meﬂmamswmaaauwummiﬂ‘ﬁwmamﬂaqaﬂwmumumui‘sﬂlwmmL,Uu"LUmu
Sasvdu 31 (R:S) uandfisiudndnwaesumulsalmiludiaiugimolilignauguiedudiies
Suien Wanisnszoesivesdnuneiumulsalvdludssrnsta F, sy 228 duliduly

usasidIn 3:1 (R:S) F9iesnzsinsnseatesnveasdnuugimumuludasidiu 15:1 (R:S) U

Jfifuiieruauanuiuvalsaluiinndi 1 By AINHANISNARBINUINNINTLANYAIVDS
Srwniedurulselnidulumusnsidin 151 RS) neilen P i 2.62 Wuldlaindnwug
Frumulselusiludmiugdes (GS20874) grenvausafundnilufusudnnu 2 Bu @
major dominantly resistant genes) AyRIaE1MUITEYeY Huang et al. (2011) AAsEnnng
nszanesvestudunulsalnlulszvns F, 31w 378 fu ﬁlﬁmﬂﬂﬁmauﬂ’uﬁiwiwﬁn
Wug Xiangzi3150 uag CO39 wngaunsinlsameiieamdlaalvsl aeviug (race) zC11 lolw
an 193-1-1 Tulsewady Swzvnnsnssaestudiunidsalnl wulinnsnszaredvesdu
grumulselmiBulumusnsdan 151 RS) wanshiisuiumulsalmifinuguauiuny
17007 1 B Lagdiaszrintsnszanedavasdugunulsaluddrismng microsatellite 40

' = | < ) o o £ o
nguTeAtBINELarIIEEE B A snneiuBusiunulsall wuBudunulsalyl

Pi-a7 uag Pi-48 Heuwiseguulastulawd 11 uag 12 muany

5.2 LLN‘L!‘V]SWUWILL‘VI‘HQ"UBﬁﬂuﬂ'luﬂ'luiﬁﬂl‘m.l

Luaamnmiwmamﬂ%aua phenotype ua¥ genotype gpeUszEnnsified 5 dufiian
AusauLarelsAlrddnIATIERsIINY mammiwﬂauLi.avmmmwwmﬂvmww,maw
ey wazseriamiosmnetuduiuniulsalnl daalusuny MAPMAKER LAY IAUNLT
wuﬁﬂﬁumdﬂmﬂiu MapChart ﬁmﬂammawmamaumuawaumumﬂ‘iﬂlwwm'mﬂ,ﬂa“m
#u i\ logarithm of odds (LOD) =3.0 mwmaaﬂamammammwmnwmuaamaﬂuﬂium
anudealostu whiu wane 1000 Tu 1 vie 0.01MiFuinsdanguueueiemueiieay
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Az Sonuniesginudenlss adsonanuinedemnghiianudenles 1 afaflifles 1000
ouloafuBugunulsrlndiuasiifu indeamnefignineglunduiieiu Ao widpsmnefidannud
syEeieInEuLesnd1 50cM F<ldun 1ndaanung RM543, RM443 Lay RMA31 msdaiieeves
wiaziedomneuulasluloy @ennamsAaniiuansen likelhood Tigaign Ao wiiu 0.00
LAENNSAIUINS LY INTaATEIMLNEAIY Kosambi function
Mnuruiszysuiesdusunulsalviiagldlusunsn MAPMAKER  wudidu
FrumulsalusiiaudenloefuieSomune RM543 RMA43 uay RMA31 Busiuniulsalui
SyEvinanAS g RM543 [Husvaynng 85.1 cM Wanndeamng RMa31 Wussezving
73.6 cM WaTW19IINASeIINY RMA43 Wusepznng 5.8 cM IagBudrumulsaluddaums
feoguulaslulond 1 Tneuinadinuinduiidosdudummilselnid  wefsisnuwudy
gruvnulsalng P37 Waaniaeeiae RM543 wag RM302 1Uuszeyeing 0.7 cM uag 0.07 cM
puasu (Lin et al., 2007) wiiusnalndifeadnswuBuiunulsalvl undeyalulaqiuds
WlannsofusuléBuiigumulunydseiduiudoduiiiaensnulingold AT
Humstunuiudmumilsalnitulmidedieefisesmiluiniudiodneiugiues
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Pramrit, S. and Parinthawong, N. 2015. Identification of blast resistance gene in Yang
Mawng variety of Thai indigenous rice. page 309-312 /n Proceedings of the 3"
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Parinthawong, N., Pramrit, S. and Sreewongchai, T. 2014. Marker assisted selection of
gene resistance to leaf blast disease in Thai landrace rice. The 5" Asian
Conference on Plant Pathology. November 3-6, 2014, The Empress Hotel, Chiang
Mai, Thailand. (Abstract-Poster)
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Marker Assisted Selection of Gene Resistance to Leaf Blast
Disease in Thai Landrace Rice
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Abstract

Rice blast disease caused by Magnaporthe oryzae, is one of the most
devastating diseases of rice growing countries worldwide. Development of resistant
cultivar is an effective approach for disease control, however, the new cultivars
developed often lose their resistance after a few years because of high variability of
the causal fungus. Therefore, generating a rice cultivar which is able to resist the
infection of several blast isolates is another goal of rice breeder. In this study,
the landrace cultivar ‘GS20874” was selected as no symptom appeared at 7 days after
moculation with a mix of 29 blast isolates collected from several disease epidemic
areas of Thailand. The selected cultivar was used to generate the mapping population.
Segregation analysis in the F, population has shown that ‘GS20874° contained more
than one resistant gene with the Chi-square test for segregation of resistance and
susceptible fitted the ratio of 9:3:3:1. Analysis using simple sequence repeat (SSR)
markers was conducted. Two hundred and thirty SSR markers were screened for
polymorphism between the parents KDML105 and ‘GS20874°. The 111 SSR markers
which were widely distributed along 12 rice chromosomes were obtained and were
then used in bulk segregant analysis (BSA). Out of the 111 SSR markers, 3 markers
including RM495, RM543 and RM251 from chromosomes 1, 1 and 3, respectively,
were selected and are being used in the analysis of an individual F, population.
Identification of the location of the resistant gene and the linked SSR markers will
help to narrow down the resistant gene in this landrace cultivar.

Keywords: Rice blast resistance, Magnaporthe oryzae,
Simple sequence repeat markers

60




2" International Symposium on Agricultural Technology (ISAT2015)
Poster Full Papers

P-35

Identification of Blast Resistance Gene in Yang Mawng Variety
of Thai Indigenous Rice

Siriporn PRAMRIT"**and Nonglak PARINTHAWONG?

'Department of Agricultural Biotechnology, King Mongkut’s Institute of Technology
Ladkrabang, Bangkok 10520, Thailand
*Center of Excellence on Agricultural Biotechnology: (AG-BIO/PERDO-CHE),
Bangkok 10900, Thailand
*Department of Plant Production Technology, Faculty of Agricultural Technology,
King Mongkut’s Institute of Technology Ladkrabang, Bangkok 10520, Thailand
*Corresponding email: siripornpramrit@gmail.com

ABSTRACT

Rice blast, caused by Pyricularia oryzae, is a major disease of rice almost worldwide.
KDMLI05 is a good quality cultivar, however, this cultivar is susceptible to rice blast
disease. Therefore, finding of new rice blast resistance gene is a major approach for rice
breeding program. A Thai indigenous rice variety,Yang mawng, is highly resistant to the
infection of  P. oryzae. In this study, an F; population was developed from a cross between
KDMLI105 and Yang mawng. Two hundred and twenty eight F, plants were inoculated with
conidia suspension of P. oryzae and the disease was scored 7 days later. The segregation of
resistance and susceptible phenotype showed a goodness of fit to the ratio 15:1. Two hundred
and thirty simple sequence repeat (SSR) markers were screened for polymorphism. The result
showed that 111 markers showed polymorphism between the parents KDML105 and Yang
mawng. Bulk segregant analysis (BSA) was conducted using 111 SSR markers and four
markers included RM495, RM431, RM443 and RM543 were obtained. This suggested that,
the gene that control blast disease resistance in Yang mawng variety might locate on
chromosome 1 of rice genome. The four markers will be used in further analysis of an
individual F; population in order identify the SSR markers linked to blast resistance gene.

Keywords: Rice blast, Blast resistance gene, Pyricularia oryzae

Introduction
Blast disease caused by a fungal pathogen, Pyricularia oryzae, is one of the important rice
diseases because of its devastating effects on yield under favorable conditions. Effective and
durable use of blast resistance lines has been limited and lost within a few years of initial
cultivation due to the emergence of more virulent forms of the rice blast fungus (Zhou et al.,
2007). However, development of blast resistant varieties of rice is yet the most effective and
economical method of controlling this disease. Thai indigenous rice variety provides
potentially valuable resources for the improvement of cultivated rice. In addition, Thai
indigenous rice variety is a donor of several other resistance genes. To develop an effective
resistance, it is essential to determine spectrum of resistance mediated by resistance (R)
genes. To date, more than 70 R genes and some quantitative trait loci (QTL) have been
identified and mapped on rice chromosomes (Liu et al., 2010; Koide ef al., 2009; Ballini ez
al., 2008). The use of molecular markers in many aspects of rice studies has been increasing
considerably. Microsatellites or simple sequence repeats (SSRs) are widely used in rice
genetic studies. SSRs are highly polymorphic genetic markers and because of their
widespread distribution in the genome. The objective of this study was to analyze SSR
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markers associated with rice blast resistance genes in an F, population derived from Yang
mawng resistant variety and KDML105, a susceptible rice cultivar.

Materials and Methods
Plant material and phenotypic evaluation
The F; plant, which obtained from the cross between KDML105 and Yang mawng varieties
were self-fertilized. A total of 228 F, plants from a cross were harvested and used for
developing the mapping population. Seeds were pre-germinated by soaking in water at 30 °C
for 2 days and were, sown in plastic trays (30x60%4 cm) filled with soil. The parental
cultivars KDML105 and Yang mawng were also included as controls. Seedlings were grown
in a greenhouse for 3 weeks before inoculation. Nineteen isolates of P. oryzae, were cultured
on Rice Flour Agar (RFA) for 10 days. Conidia were induced by adding sterilized water on to
mycelium and scraping with L-shape glass rod. Plates were incubated on room temperature
for another 2 days. The conidia were harvested and the conidial suspension was adjusted to
10° conidia/mL using hemacytometer and mixed together. Seedlings in each tray were
sprayed with a 100 ml conidia suspension and incubated at 25 °C under high humidity for 18
hours, and sprayed three or four times a day with distilled water to maintain high humidity
for 3 days. Disease incidence was observed 7 days after inoculation using the visual rating
scale 0 to 6 rating system as described by Roumen et al. (1997). The plants showing scores 0-
2 were considered resistant, 3-4 were considered moderate resistant and 5-6 as susceptible.
KDMLI105 and Yang mawng were used as a susceptible and resistant control, respectively. In
the inheritance study, the frequencies of the classes obtained were tested for significance by
Chi-square.
DNA extraction and PCR conditions
Total genomic DNA was extracted from frozen leaves of the seedlings using CTAB method
described by Doyle and Doyle (1990). Two hundred and thirty simple sequence repeat (SSR)
markers distributed evenly across the twelve chromosome of rice were screened for
polymorphisms between KDMLI10S and Yang mawng. Those markers that showed
polymorphism between parents were used for bulk segregant analysis (BSA). DNA pools of
susceptible (B1) and resistant (B2) bulks were generated by mixing equimolar amounts of
DNA from either 5 resistant or 5 susceptible F; individuals, respectively. The BSA was
carried out to identify molecular markers putatively associated with the resistant and
susceptible phenotype using polymerase chain reaction (PCR). The PCR mix consisted of 10
uL of reaction mixture containing 20 ng of total DNA, 5 pmol each of primers, 2.5 mM
dNTPs, 1.5 mM MgCl, 10X Taq polymerase buffer and 1 unit Tag polymerase. The PCR was
conducted with thermocycler (Biometra, Germany), with the following temperature profiles,
the initial denaturation was at 95 °C for 5 min, followed by 30 cycles of denaturing at 95 °C
for 30 seconds, annealing at 55 °C for 30 seconds, extension at 72°C for 30 seconds, and 5
min at 72°C for final extension. The PCR products were separated on 6% polyacrylamide gels
and visualized using the silver staining method described by Benbouza et al. (2006). The
target bands were scored and analyzed.

Results and Discussion

Phenotypic evaluation in F, populations

Nineteen 1solates of P. oryzae were collected from northern, eastern, northeast and southern
region in Thailand. The conidia suspensions were pooled together and used to evaluate
susceptible and resistance frequencies in F, population. The resistant trait obtained will
indicate broad-spectrum resistance to phenotype P. oryzae., as reported previously by Chen et
al. (2005) and Zhou et al. (2004). Among the 228 tested F, seedlings, 223 seedlings were
characterised as resistant, while only 5 seedlings were found to be susceptible to fungal
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pathogen isolates. The numbers of resistant and susceptible lines at the ratio of 3:1 (=
63.24; P = 0.00) were unreliable. While, the segregation of resistance and susceptible
phenotype showed a goodness of fit to the ratio 15:1 (°= 6.13; P = 0.011) (Table 1). Chi-
square data on the segregation analysis suggested that the resistant phenotype of the Yang
mawng variety on blast disease was controlled by more than one gene. Two hundred and
thirty SSR markers were screened for polymorphisms between parents KDML105 and Yang
mawng varieties, and 111 markers were obtained as they showed polymorphism between the
two parents. BSA was conducted using 111 SSR markers and four markers included RM495,
RM431, RM443 and RM543 on chromosome 1 were found polymorphism between
susceptible and resistant parents (Figure 1) and corresponding bulks indicating their possible
assocliation with blast resistance in the mapping population. Similarly, Lin et al. (2007)
reported that RM543 linked to the resistance gene Pi37 and Chen et al. (2005) reported that
RM543 linked to the resistance gene Pi37(1). The F, mapping population will be genotyped
with these four markers to study their possible association with blast resistance.

Table 1 Segregation in the F, population obtained from a cross between KDMLI105 and
Yang mawng varieties at 7 days after inoculation with 19 isolates of P. oryzae.

Total no. of Ex
_ pected Observed
seedlings ratio VRN No. ZZ !

R S R S

F, (228) =) 214 14 » 5 63.24 0.00
F, (228) 15:1 IRl W 223 5 6.8 | p.011

Pl P2 BI B2 A oYL \B Pl P2 Bl B2 > BB

RM431

Pl P2 Bl B2

RM495

Figure 1 DNA patterns of markers analyzed by bulked segregant analysis (BSA). PI;
KDMLI105, P2; Yang mawng, Bl; resistance bulk and B2; susceptible bulk.
A = susceptible parent allele; B = resistant parent allele and H = heterozygous.
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Conclusion

In summary, an F, population was developed from a cross between KDML105 and Yang
mawng. Two hundred and twenty eight F» plants were inoculated with the mix of conidia
suspension of P. oryzae and the disease was scored 7 days later. The segregation of resistance
and susceptible phenotype showed a goodness of fit to the ratio 15:1 (¥ =6.13; P = 0.011).
Chi-square data on the segregation analysis suggested that the resistant phenotype of the
Yang mawng variety on blast disease was controlled by more than one gene. Two hundred
and thirty simple sequence repeat (SSR) markers were screened for polymorphism. The result
showed that 111 markers showed polymorphism between the parents KDML105 and Yang
mawng. Bulk segregant analysis (BSA) was conducted using 111 SSR markers and four
markers included RM495, RM431, RM443 and RM543 which located on chromosome 1
were obtained.
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Abstract

Rice blast, caused by Pyricularia oryzae. is one of the most devastated diseases
affects rice production worldwide. KDML105 is a good quality cultivar, however, this
cultivar is susceptible to the disease. Therefore, finding of new blast resistance gene is
a major approach for vice breeding program. A Thai indigenous rice varicty, Yang
mawng. is highly resistant to blast fungus. In this study, F; and F2 populations from a
cross between KDML105 and Yang mawng were generated. The inheritance pattern of
blast resistance and the lmked markers associated with blast resistance in F2 population
were identified. Two hundred and twenty eight Fz plants were inoculated with the
conidia suspension of . orvzae (mix of 19 isolates) and the disease was scored week
later. The segregation of resistance and susceptible phenotype showed a goodness of fit
to the ratio 15:1. 111 markers showed polymorphism between the parents KDML 102
and Yang mawng. Bulk segregant analysis (BSA) was conducted using 11} SSR
markers and four markers included RM495, RM431, RM443 and RM343 wers
obtained. These results indicated resistance gene involved which is lecaied on
chromosome |. The linkage analysis with these markers showed that the markers

73.6 and 45.8 centimorgans (cM), respectively. However. more F
being analysed to confirm the resistance gene position,

Kevwords: rice blast, blast resistance gene. P
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