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Development of BC,F, Rice Line of Rathu Heenati’KDML105
and Chai Nat 1 Carrying Bph3 Resistant Gene Against

Brown Planthopper by Marker Assisted Selection
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Abstract: Currently, the researches on improvement of rice varieties to resist the infestation of brown plant
hopper have been in many steps of progress such as resistant gene discovery, gene transformation to the
rice target variety, screening process, certified process and the Bph3 resistant gene transferred from Rathu
Heenati/KDML105 to Chai Nat 1 was also in developing stage. F, lines from those parents carrying Bph3 gene
were already produced and the backcross process needed to be carried out to increase the original traits of

Chai Nat 1 but Bph3 resistant gene was still retained in the improved line. Therefore, the development of
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BC,F, line of Rathu Heenati/KDML105 and Chai Nat 1 carrying Bph3 resistant gene against brown planthopper
by marker assisted selection was carried out. The F, and backcross lines were backcrossed with Chai Nat 1 for
4 times to produce the series of backcross lines from BC,F,, BC,F,, BC,F, and BC,F,. The genotype of the
backcross lines produced in each time of backcrossing was screened by molecular markers RM170 and
RM190 and also their phenotypes of those were evaluated by visualization. The BC,F, improved lines carried
heterozygous genotype of Bph3 with the high amount of original traits of Chai Nat 1 (96.875% theoretically) were

collected at 20 plants after the 4" backcrossing.

Keywords: Rice (Oryza sativa indica), brown planthopper, resistant gene, Bph3, backcrossing
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4 (BC,F,) MRaNHEMaTugNI s heterozygous 104Eiu Bph3 wasiianumizmednugimeniimiloutumiug
FEum 1 N1angeg) Feeas 96.875 A1 20 6w

AR Uiy 119 LW@ﬂﬂi‘VIﬂﬂﬂu’m’]@ FUAMNATUINUTEA Bph3 NNINANNAL

UNUN (Nilaparvata  lugens (Stal)) (=Delphax oryzae)

(Homoptera: Delphacidae) SH\‘iLLumﬁmﬂumu@mm

%qql,ﬂuﬁmmmﬁﬁqﬁﬁmwzﬁqﬁ@,“ U mmmmmmm@mmmqmﬂmmhmm a9ann
ANAUFIY 7 229L9EINA ﬁmiﬂ@nm@umuﬁuﬁ memmm‘ﬂmmw@mﬂumL@mmnmumqmm
insRInssNdouvnjaesdsvina Wuﬁmfmaﬂm Aty Fradiaaudi waziaenisludiang (hopperburn)

fvarnuaneiug uarluduauiu de daaug  wesniuunammzdnenenlsadeoie uazlsaly
Foumn 1 afluiinoiugifeudlgneennensnsly wWRndafsanaelaianngding (khush and Barar,

' nl/ y 4 4 a v 1Y '
wanAwmiieneusauszaanatslaevialil Wesann  1991)  sillinandndnanasliAuAnisasmu wy
figuauiAnssmuaufesnsresmain Winasdn  szuiaunluiunnidniszalszniud amnsndgn

q} o o A v ' q‘gj al o" 4 ¥ 5:‘ | d’l n; & n} =
g uasiidndie  Fnumusemaanszlandtima  dnldraesvitl iy wuimlgniasiuniawile
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mMsWaNaaNUEEU5 U5 sgFiuR/ancnanuza 105 uaswugtaumn 1 §u BCF, Nldu

Frumuwasnsslaa@inmauuy Bph3 IntmaliansAniaansaafaulaLAsadnang

FIBUATN WATNIANANN UNasaNNInatdnun g lilae
andeludaitai duegRrudiagy 1t uay
el fludiu (admnd, 2544) udidndinaiugdewmn 1
SanuasnTAndumusemannszlasdinnate Ay
NIENENBARN LA UNIUNIAINT1RUE 11T
(Babawe)  atinglafinin Tudaqiifunudnwue
Fanannanaaflungnamnn semunannannnnd
FraufillESuannilonlgniuadtsuniuans
saLiiag m@m@uﬁ@ﬁdm‘lmﬂmLm@'ﬁ”uﬁﬂm
drnluwangatlssnmuaeslszmaduszazinatunu in
TiAnusnafUAauNadLadIHan ITLuasa1un
meﬁﬂmquummmL%ﬁﬁmmﬁmﬁuﬁﬂmm
1 VLm”lumm muuﬂwﬂwﬂmwuﬁmqwuﬁwmw 1
1‘1/111ﬂm@ﬂ‘]ﬂm"ﬁ]’]uﬂ’mm‘ﬂLW@?;Iﬂi‘“’Iﬂﬁ@u’]W]leI
sy 'NLﬂuLLuqmwm’m’ﬁmmhﬂayﬁmﬂafmim
Usznaufuaqiunisfumduinumiuseimas
FananlEFun WAL eEnEe Taemadiavng
daluiana vinliinnsdiasziAuniaestiu uaznis
WAL LS LA e AR 7 AR NN
mnf'ﬁ”u (Morgante and Olivieri, 1993; Paran and
Michelmore, 1993; Lafitte et al., 2004; Pflieger et al.,
1999) anansn i lunshiamunanisanananaastiu
Vi I mmumummaﬂmmwmmuel,uumvmumu
229n19L5 U ganug uazanunsnanszazinalunng
Usinlpeiuglduadlfifluednann Jaflidanigg
1AFuANianetinaunsane (Vanavichit et
2003; Yadav et al, 1997; Xiao et al.,
Rongwen et al., 1995; Cho et al., 1994)

S umannIL A AR IANAULL Bph3

al.,
1996;

wulufinoWugsndus LansnufitunIuLLL
broad spectrum resistance LATHIZAUANNENWNL
A a g Py =2 Yo
gunnlunTortaveanasnsylandunna delizy
nnagalluannaslunanslszmaluna e
1 a a ara =) = a o
Wiv Auae WAl ud Nepund au 19aand a1n
wazlne Lﬂumu (Jirin et al., 2007) mm@wﬂuﬂu
FrunanasnszlandunmauLL Bph3 H2ununm
drAtyNnAan IV Ugd a1 eiuguanlu
Uszmesing <) WillszAupaufinunusiamaanszlng
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Aursnaiingelu dsiuasdanudulllalunng
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AHAN PTB 33/ 6 Uaz 9EWA/ANIABNNLA 105
o BusununansInadunia Bph3 fntl
uulasinlon 6 (Jaiin et al, 2005)
AeWur LT uE U wnA N Ll AR NN AaTin

bph4 1N (Kawakuchi et al., 2001) WAZNA’INN1T

=
BRATHAINH

FoudanluianaipiesuunafiSuiauuy Simple
Sequence Repeat (SSR) I T R T
nazlanRiinmaTiin Bph3 wesdinnaeiugliuyga
PIMTUFHANINBNNER 105 UasufFeuIm 1 319w
7 afim wudﬂmumqmﬂ?‘@wmm RM 170 UAZRM
190 HpuwmnzanuasiAnaninlunisaiuun
ARuANAN9TRsinTase AT lE T weenad
(4910 UATADLY, 2548) ﬁufu‘imm@m%wma
fanaaaeiAnNNnzanlunNRARNNTaNE W
FumumnaanszIanREAaTa Bohd andinaans
VTN mmmum/ﬂmmmwa 105 mmqwuﬁ
e 1 audegu backcross fla m@mﬂmmmqw 1
(BC,
(MA
i

) IpenAtA Molecular Assisted  Selection
S) LW@ﬂﬁuﬂiqwugmﬁqmﬂuﬁm 1 1ifAnudnLy
ﬁumummumvl,ﬂ

L4 aa
aUnsaluaLlIsns

mMsAnRanaERuging
Fromneiud T EuE nuaenazan
drimnaziin Boh3 Ae fnaneviufilfudie BCF,
ﬁnmi'}m%l,uﬁ/mqmﬂmvﬁ 105 (Jalrln et al., 2005)
unuANLg g8 ﬁ\'iLmN LW@@mmmulumi
AnidangnuanRnny iesanmiug ;pdum 1l
pnudnenizasdiafilidufifesnisremann uaz
aeuiUTulddeni i funsfadenuas
dudlgeliidmnumanzanuazilaulnddaiuinn
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fugranenuzdsaiuiifionsesnann uazidu
Auniutiiafenanalsnges luanewuguda Ml
Zi’m’]fm@ﬁ]i‘zﬂm‘)@’ﬂuﬂ’]i‘ﬂ%‘/i_lﬂg\‘iﬁuﬁﬂﬁ?";61L%Qﬁ”u
doudinnaneiugfiune dnawugduunn 1

AdualulanalATasnanednsunsiAsIz
UWAZARLABNANKAN

Tumﬂmm@wu’m SSR w‘Lfﬁ‘Lummmmu
mimmwﬂqumum@ﬂm”‘immmmmum Bph3
va9gnuANTIiAad uaInnszuaun s fuLlgeiug
sondnadnnaneiufiiudye mguwiananenusd
105 U draiugdeum 1 lunsdnmededl e RV
170 way RM 190 aeldFunianmageuiudnnane
Wug i Ae Graaneiuguiulegdwdanonen
NER 105 uazdinnanewugiiu Ae dnaiugdaum 1
whadnflaunntesdudouiifuiefiunnsiiaiy
(polymorphism) waz@nsnsasinunldlu MAS 15 Tae
RM 170 ﬁ?@@gﬂ'mqmﬂ vinladizaaslaselulon 6
WL 10.7-11.5 oM SanaTudauniduse sowing
FafliiuazgFumintu 115 uaz 125 bp AINAIAL
@91 RM190 r;igq'afgu'mqmn iulnieaadtnssiulan 6
Wi 8.2 oM Slaunediudaud luse seineinagli
WAZE LWL 190 uaz 180 bp MINANAL (43LAT
HATARUY, 2548)

a

NSRS NPNNANTI 1 (F,) 55139 T1988NUG

Q ol

dSuilgs sapFiud/anInanuzd 105 AU 119Wug
THUIN TWAENITASNQNAUANUDIRIEWNUE

a ol

o

U5uilgalaenisuannayu (backcross)
as9gnuandan 1 (F,) szudng nogneiug
Yfulge  smEwmanenuzd 105 iy d19ug
de1m 1 uasinsdmaenanEzn NAngWIne
Tasanemn Ungnuandanuilean lasuindug e
o o Vv o & o dJ @
HANNAL (backeross)  Audnawugdeum 1 failu
fiulignuanimiluanewugiiule BCF, Anden

gnuanRAnEEniugnesily  heterozygous
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PEmATRA MAS  LATNINITARLABNANHEIENNY
ﬁmgw%wm‘lﬁmmwm ANHUNITHANNALLAY

AnAaNItulauDe BC,F, (N 1)

nsanmNLasAnRandIanuglsuilgelne
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-4 o & | dl v v
wrzindndaiugUiudes Wadnnengy i 7
Ju fiusetnan waztannaia flduie audng
(DNA
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seazfiunédn Tnald gpadnniduadagy

Wugdmanssuuazinaluladoniwuseang
NYINENAELNHATANARS, hitp:/dnatec.kps.ku.ac.th
mmmuﬂ?mmmmmmwmmﬁLﬁum‘ﬁ'%"tma
spectrophotometer WAL agarose gel-electrophoresns
ANt sfinFu RS e LA e sane Tmﬂ
polymerase chain reaction, PCR mmm@\‘l
thermocycler, MJ Research (PTC 100) @9UHANTRY
PCR luusiaz§enifiianms 10 pL tsznevdon
ﬁLﬁuL@%mmmmav‘mﬁ’ 40 ng; dNTP (Bio 101) 200
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irpanausazTinfiAaidenudndineduansas 0.2
uM; MgCl, 3 mM, Tag DNA polymerase 0.2 Unit
WAz 1X PCR buffer tindaunasdlildimsaqiy
5nu Aldue Tneisuazidunaasguunuay
svrznanluusazreRal Gufulangnmnd 94 °C
Wunan 3 Wil wazsufossaLesg M 94 °C
s 30 undi, grunnd 55 °C 1luaan 30 Fui
way grunnd 72 °C 1lunan 2 Wi uauau 35
20U UazANARHINH 72 °C 1uan 5 WA
antfusinnnImsIaae LA IS e AT I LE B oe
4.5% denaturing polyacrylamide gel electrophoresis
(PAGE) lu 1X TBE buffer Lazfiauuduaadiog siver
nitrate TAANLILTRIR L ELIOLAT RN SSR 1A AE

1
=

ﬁﬁm?ﬁmﬁ@ﬂqﬂmmﬁu (backcross progeny)

UsnguauniduenHane e heterozygous
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Figure 1 Scheme of development of BC,F, rice line of RathuHeenati/
KDML105 and Chai Nat 1 carrying Bph3 resistant gene against
brown planthopper by marker assisted selection and phynotypic

screening
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Teld droiugdewm 1 Wanoet 1Efuinaeiug
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waevin W lumsaandupdan 2 A MEFU Pag
denm 1 BFwded naneningilfulge BCF, a1 103
aiin Fuoydludung syl mou 101 fu
dlevinnsmmaseLd N iLgNIITeY
Fradmmmaomedananadian 33 MAS Taeld Tuiana
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MsNaNAaNUEE19U5 U5 saduR/aninanuzd 105 uaswugtaun 1 U BCF, iNdu

fumunwaanselanftimauuy Bph3 Inemaian1sAnIAaNAEALAULBLATRIVNNE

Table 1 Number of seeds obtained, survived seedlings and heterozygous plants detected by RM 170

and RM190 SSR markers in four backcross generations of cross derived from Rathu

Heenati/KDML 105 (as donor) and Chai Nat 1 (as recurrent) parents

generation Total Total Total number of heterozygotes Observed Chi- Selected
number  number of as detected by number of square Heterozygotes
of seeds seedling Heterozygous: value" at both RM107
collected survived homozygous & RM109
based on Chai
Nat 1
phenotype
RM170 RM190 RM170&RM190
BC,F, 72 17 9 7 7 7:10 0.53* 3
BC,F, 103 101 42 40 38 38:63 6.19* 19
BC,F, 430 89 43 29 26 26:63 15.38* 17
BC,F, 432 127 52 32 29 29:98 37.49* 20

1/Chi—square test on heterozygous:homozygous ratio between

*significant difference (P-value < 0.05)

a o
19U

= = [~ = 1
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] N A A A =< =
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ANBUENINWUNITUULLAUNG Ao Aa lilgdiugn
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ANHOULNINAUFNITNULLL aa vhy @nﬁiﬁﬂizﬂfauﬁqm
Aa uay aa Tudhdau 50: 50 (Griffiths et al., 1996) Wl
’Lumimw@uﬂmmww pfandumuindndauaes
heterozygous i BC,F,, BCJF,, BC,F, uaz
BC,F, winriu 41.2, 37.6, 20.2uaz 29.98 dlaiiflulyl
AINNYNULTVDUNALAR vathfunaannnalnnng

v = a aaoa
@ﬁ\q\?ﬂqqllu@qﬂﬂ@’]ﬂﬂq\ﬂ]']ﬂ’]W"IlﬂQ@\?V]NsﬁqmIﬂEl

‘u
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Iugumﬂmmmzmumm’éwma%uﬁuﬁﬁmﬂmﬂmq
aun luleda nsuaniAsuFudiuaediasiuly
AINA1INTLIALA mmmmﬂ@ﬂum@wumumu Bph3
LL@“’INL@ﬂ@Lﬂ?@\‘m‘N’mV]\‘I 2 1Tip T UG

mqmumu ol L‘th'L,@EIW\‘iFNSL‘Lmi‘M"]J@QIN WANA

observed value and expected value, based on Mendel's theory
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Andulunsuaunduasanuilaaddndousasans
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A mudne dananianeueneduguineges
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(Allard, 1960) wazluansiRen Ui uREeennsfean
afluignemuansgnuanluusaziu iesaniinaln
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veadireiugteum 1 windu feeas 96.875 sanriy
nsAmRenANEENdgLANETin i KgnaanT
fpndnwurlndmsaiudauim 1 w1n uasly
anuzdentudapeiitiu Bpn3  luiugnesaideiiugu
TnenansAniaansoens MAS
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anuanTiflanui Rz IieIedUa 26 fu
el lunsassaneiufid dneouzsesiu Boms

o
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