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Abstract

In this study, a simple sequence repeat (SSR) analysis was peffermed to identify and
localize the Bph3 gene derived from cv. Rathu Heenati. For mapping of the Bph3 locus, we
developed the backcross population, BC,F,, from a cross{of\Rathu HeenatiXKDML105 and
evaluated this for BPH resistance. Thirty-six polymorphic SSR markers on chromosomes 4, 6 and
10 were used to survey 15 resistant and 15 stUsceptible individuals from the backcross
population. One SSR marker, RM190, on chrémosome 6 was associated with resistance and
susceptibility in the backcross population. Additional SSR markers surrounding the RM190 locus
were examined to define the location/of Bph3. Based on the linkage analysis of 333 BC,F,
individuals, we were able to map the Bph3 locus between two flanking SSR markers, RM588 and
RM589, on the short arm of.ciromosome 6. The tightly linked SSR markers were further used to
develop introgression lines (ILs) with essential grain quality traits and BPH resistance. The
linkage drag between'Bph3 and Wx’ alleles was successfully broken by phenotypic selection
integrated with\wmarker-assisted selection. All fifty-one selected ILs developed in this study
showed,a broad spectrum resistance against BPH populations in Thailand and had KDML105
grain_quality standards. Finally this study was revealed that the ILs can be directly developed
inte, BPH resistance varieties or can be used as genetic resources of BPH resistance to improve
rice varieties with the Wx” allele in rice breeding programs.

Keywords : Brown planthopper, Nilaparvata lugens, marker-assisted selection, SSR, allele
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faqiiuiis e unsAunu A urestudinumunaanssianduimauulasiulandnnly
88N 20 84 (Zhang, 2007) TN T ey Bph1, bph2, bph5, bph7, bph8 Was Bph9
unasdouluninuludszmalnearnsadininans 1§ wugd WATEUE Y bphd, Boh6 uaz

s Ay ' ' Yy

Bph10 nxnsnfinuniusiaunasinetlszanng e lingundumiusieunasdoulun 16un  Bph3,
Bph11, bph12, Bph14 uaz Bph15 LL@Vmuwuﬁmqﬁﬁﬁuﬁmmumﬁu iy Bph13, bph16;
Bph17, Bph18 uaz bph19 Rdelilfunundnsnuaznageuiuinaanssinndniin  1alulszindlne

3 o 1% [ dl dl & o 1 dl . .
uanANTuEINMeUNsAunLdnrus N adasiuaNsitununacuaNTag QTL (QUantitative
Trait Loci) nszaaviona 12 Tastulonaesdinn (Alam and Cohen, 1998; Jairin, ‘et al!, 2005;
Soundararajan et al., 2004; Su et al., 2002; Xu et al., 2002)
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AMNNTANTIWLAIINULANI Rathu Heenati, MNEIUAIUNUW Bph3 (Angeles et al., 1986;
Lakshminarayana and Khush, 1977) b&A9ar#aieminuniuselssainnnnagnszinnduinnaniiy
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A3ML3TTINTUANNAL BC,F, 3eNINNUFHAIMUNIY Rathu Heenati (acc. no. 11730) fuWug
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Rathu Heenati x KDML105
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|

BC,F, x KDML105

|

BC,F{ x KDML105
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BC,F,
°|
* Mapping of Bph3
333 BC.F; lines BCGF2
« Confirmatigh of Bph3 location and
genetic disse€ion of linkage drag 1 ®
2,343BE.F; lines (200 R lines )
were selected for genotypic analysis) ' ;ﬂfgs”nd selection
. tol
* Forggroynd selection BCSFa * Two BC.F. lineswere selected
RM388/RM190, BO3_127.8, GT11 / () \ 33
* Bph3 heterozygous genotype

“Bph3 hOthZYQOU$ genctype BC3F4 BC3F4 « Validation of BPH resistance and
* Phenotypic selection : confirmation of phenotype and
= Background analysis ® ® : genotype

(75 S5Rs) 51 lines i 330 individual plants

v
Selected BC,F;, BC;F;

* Yield traits and grain
quality traits

o Selected BC,F; |
i '
Promising lines

Fig. 1 Scheme for the development of BPH resistance introgression lines with details of markers

used for foreground and background selection.
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2. n15UsziNUANNA UM UARLNAENSEIARR U AR
Usziduannfinuniul wasnselanduinavsesiugiinluszazndn  (standard seedbox
screening, SSBS) wazlugzazdnaumnne (modified mass tillers screening, MMTS) LALNAADL

ANTaLTRINALNIEInRATIAN AR UEENY ATiuNNIMARELANNIENIT8Y Jairin et al. (2007b)

NAABLAMNNFATUNIULBINE-UN Lazilszang BC,F, AnAuaN Rathu Heenati X 219aanuza 105
Tneliuging TN iuiufufonfoudenwe suilunsiilaBeunageuunasasdudidadn
GUATITEN
3. masnaataulaanludauazmsialEnaRaualael jAzangnld
anmmaueannludnalaeds CTAB (cetyltrimethyl ammonium bromidé). @1Na8N17284
Chen and Ronald (1999) LﬁulﬁmﬁmaL@%L@T@ﬂﬂﬁﬁ?ng]ﬂ% (polymerase chaif reaction, PCR)
(10 pl) eaFLsznavveandans mvﬂ‘ﬁ”Taq master mix 5 pl, dH,0 3.5 yl, Printer F (10 pM) 0.25 yl,
Primer R (10 pM) 0.25 pl ez Template DNA (25 ng) 1 pl Funeun ML LT RS e Tne
Faaaii@ens Usznaudag Initial denaturation 94°C W 3 1Tl denBturation 94°C w1y 30 AT,
annealing 55°C 14114 30 ?Ju’ﬁ?l, extension 72°C U4 2 ‘m‘ﬁ, Einal extension 72°C #1110 m'ﬁ,
379U 35 7911 LATLENANLLANANILNATRsTUA R B ne) polyacrylamide gel Audindw
6% Wazgianfag silver nitrate
4. NMTAUMBUNUIEUATUNIY Bph3 LIUALUATN2

= = Ao | o0 oy > = a

auvnluanarsesnineniiunilalpnanugudiuniu Inal dluanaezesunasiln SSR
o A o TV ! dlaz ! & ° 1 [ o
ARABNANENUEININGNNAUNKILATERULeA N sz TINIEN9 BC,F, ATUIUNGNAT 15 Fd §139391
Auvisrastiusinuniulng i luanaasasmuiegtin  SSR (McCouch et al., 2002) a1uaw 36 ¢1n§

L @ a ° P @ VY 9 Yo oy ' o

wad ailutdnasiusiiisnuiuls dreglndiugusiiunig Boh3 aannismenuneuuiing
(lkeda and Kaneday/1981; Kawaguchi et al., 2001; Sun et al., 2005; Yan et al., 2002)
dsznavsog 13aAlnGwed Araunguezaznsuulasinlan 4 6ous 5.4-151.1 cM, 14 flnfined
pIaUAgNITEENLUlATINT G 6 Aus 2.3-105.1 cM uaz 9 flniines ATeUARNITEENIILY
Tasly ey 10 slausi 17.6-113.0 cM

% = < a 4 ° P a v
5, NP UAUNTULANALATRIUNIEUALNITAATITRU AT WAUSEUATUNIU Bph3

NRIRMNTININLAMNUTB9EUFUNY Bph3 wedaailaannisdunnlag SSR Aliunisay
dl dl 1 Y o o 1 dl Ql a dl a & o 1 % dl 1
wnluanarzasuneneg InEAUA UMUSINLINAN 1Na31Aszina e ufi U uLLuew
uulastulon  BirsnziAianuduiusszuinadiayaalulnilnliannistinszilaaluana
dl v o & d” a 09/ v
LAFRIMNNE SSR LariiayatasdnsnizANiuBnatns Ianduiaasestlsyiang - 41q BCF,

1191 333 fu lnaldldsunsn JoinMap 3.0 (Van Ooijen and Voorrips, 2001) waz MapQTL 5



193

(Van Ooijen, 2004) fiansnsnAdi@enanedn1sdnangulngnainan LOD NHANINNGT 3.0 uay
srazvineuBLELT IanatATesrNnetinseilag LEiariduaes Kosambi (1944)
6. N15ueN Linkage drag WAENISAALAANANHUZAMNNANULATATANITWNITREN

Lengana Wx' NRANIALEWANIW Bph3 Aniugiing Rathu Heenati tnamagevutljisen

% o Y o % = [ % A % dlal o

AINANUMLTEIANETUEEN A 2,343 Fiu TuannissFau AnaanianzfunfiumIuiu
AAziiesnRanuFUNNEuF LN uariy Wx Adludadatesananennzd 105 (Wx) Ingld
Tuanawseanung RM190 uar RM589 uazApiaananmuzauvenuazgunyiuilsqningli

TuanaLATasnng BO3_127.8 waz GT11 AMNANAL (Table 1)

Table 1 Target molecular markers for marker-assisted selection

Marker Type Chr Trait Primer sequence

Forward primer Reverse primer
RM190 SSR 6 AC, GC gctacaaatagccacccacaec caacacaagcagagaagtgaagc
BO3_127.8 SSR 8 FR cgtggctcgacctttttaat tcaaaccctggttacagcaa
GT11 STS 6 GT cgagcgagggtttaetgttc ggaggaaacagcagcaactc
RM589 SSR 6 BPH atcatggtcggtggcttaac caggttccaaccagacactg

AC = amylose content; FR = fragrance; GC = Gel cofsistency, GT = Gelatinization temperature; BPH = brown

planthopper resistance

7. n9UsziiuNugIuneWugnesal (genetic background) m@qaﬂﬂﬁ’uéﬁmﬁ@n
AnaanTNANALATENNIY  SSR inszanesinaridalundng (McCouch et al., 1997; 2002)

A1uau 120 AlnflueiAnlaamanizNanarTemNIENUARIANUANGINTENINNE  -UH 4919

-

75 A nied 1aad. 5-7 f nfedsalasiulon naaeulianawrzesinnaiLALEuIeT09a RS

3

AnaaNAIuIn (51 a1esiug antlszansiu  BC,F, 104ANAN Rathu HeenatiX219penuzd 105

= = o o a '8

Apnziu e’ iud daaazenugnasntesiugaanenuzd 105 uar Rathu Heenati Tuanewug

9 q
o A
ARLABRA
815U sZ A UANHAUTNIINITINHATUASHANRALDIRILNUFAALRDN

L4

dsziiuanmuznanisinemsuasnanan luulamasesw i w A, 2550 Ngudisadng
guATTeH iLdeyadueannan ANNET AUUIFENE AU 5 NB FIRANERLE LATLALIALY
a ] o & O v KX 9 . a a d‘ 1 d‘ dgj

N@mmmmmawuq MU 48 NB uumm@uﬂmmﬂizﬂ@ur;mN@mmm@mmmﬂmﬂwmm

9. MFAATIZRAUNMNININILNNULAZLARTDANRARIENUFARREN

Q
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e ] = A v [~ A A
LATITUANBOUENNNILNIN LU ALUAAN AINNING ANNENTNAAT9LLAaNULAZT19

o)

¥ o 4 1 & 4 1o (=3 dl a 4 1 1] < o
NAMN @ﬂwmzm@ah LﬂmLeﬁumwmhmmmmnmemmmmmhmnmmumqmmmmmu 100
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Wan ipzvitsannsailaa  (amylose content, AC) gaunniuilegn (gelatinization temperature,
GT) uazAumssanauilegn (gel consistency, GC) Amu35N13194 Lanceras et al. (2000) wazlii

mmmummu@u‘immmumaﬁ%mmm Wanchana et al. (2005)

a L4
HANITNARDILAZIATO
1. PISRUM AL UUIARITUATUBMUNRENSEIARR U AN AL UALUNTN?
1.1 AN UIRIW TR 2N uETAawaEnssinndUIAa

annsdssilinAnufnumIuLeaiugdinn  Rathu Heenati Wwazan9menuzd 105-paLvas

v
(% g

nazlanAtinnna wudnwug Rathu Heenati finunuléasisluszaenduazsrazunnag luameniug
119ABNNTA 105 E0UUATINABNTYEY (Table 2) AINNITANHINAINAMNAUNLNLAINLE  Rathu
Heenati finunusianannszlnn@uiniaa MNN1smaseLANTaLLAYERHINNTILeMIT  (Jairin,
dl 1o 4 1 dl 4 v a A o = ¥ Y dl o :/j a
2008) TeAAgdNHIEANFNunIunaznasdesiuBuTdan e Tudutinanduginisivanis
dg/ = og/
100NAENIEIAAATINGNA
NINARALAMNAIUNIULENLIzEINIE19 BC,F, 11 333 aneiug Tussazunnng nanis

NARAUNLINAN 13078 A8IF IR NHUTFUNULarddule lueRnn 301 (X2 =0.03, P < 0.86) @4

1 AKX A A % [ 1 = = = 1 o 1 1 c
LNTONEUNAILAN N UEANUNIULTIUE ULALINSE URLN LL[F]W‘LI@ﬂ‘]:’rm?.Zﬂ’]?‘lINLLUUiM@NH?m

asannwuansiugdoulun lunqueinuniuassansnicinunuluseduilunans (Fig. 2)

Table 2 Average damage score of the parents to brown planthopper at vegetative stage (seedling

and tillering stages)of rice plants.

Seedling stage by SSBS Tillering stage by MMTS
Cultivar
7 DAI 10 DAI 14 DAI 7 DAI 15 DAI 23 DAl
Rathu Heenati 1.0 2.2 2.4 1.0 1.0 1.0
KDML105 6.5 8.9 9.0 5.0 9.0 9.0
TN1 7.0 9.0 9.0 5.0 9.0 9.0

DAI=Days after infestation

Damage score: 1 = very slight damage, 9 = all plants dead

1.2 AURUIABIEUAIUNIY Bph3 UUALUNTD

A d 1 = 4 o A o 1 4 1 1
AUNRALNUILDIEI URIUNTY Bph3 Iﬂﬂﬂﬂm‘ﬂﬂLL@x"ﬂG’Wﬂ@qll@WHWHQMWHVIWHLL@VﬂﬂuLL‘ﬂM‘ﬂ
d” al o” v 1 v A & o 1 a %
waanselandtinma antszaingdng BC,F, NANAT 15 ALNUY IATITUNIAUNUNLURTUNTY

Tnaldluanairsesnang SSR a1uau 36 glndined uulnrslulan 4, 6 uaz 10 WiviAIAdAL

uAnumdsraadufinuniuannisea e Kawaguchi et al. (2001), Sun et al. (2005) Waz Yan



195

et al. (2002) NAARLINIANALATEIUNNIEALNANAIUNTUUAZEDULD HANNINARDLNLINHLNEN
Tuanaiasesunng RM190 uulasiulau 6 Naunsousnaiduierasinlungusiiuniuuwasdanue
o % 1 o 1A dl dl 4 v o & A o 1 1 Y o

aananiulfesnednan wansingunineasdesiuanemussinuniuiniumiser Inaiuuang
LATENUNNY RM190 131 lHnenanuun TuianaLAsesuunatizinnisat] Aumnds RM190 isAnienn
TuanaiAsasunne® aTniy Bph3 Nngstuuavi Wimasiiuaidueinlfaindseainading
BC,F, A1191 333 dnaifig antiudingnziinn linkage group wazanumibstiuginuniulag 14 lilsunsy
pRNTALASS JoinMap 3.0 waz MapQTL 5 Annan1siasnzimnuduiusaesdiayaWiuniliudl

s A o o 1 = % 1
il ve9lszang BC,F, awnsneiugusiumibinesgusinuniuy  Boh3 uulnslulan 6 8t81aeann
° | % ' < =
f1ueed bph4 lnatanefnu short arm sendnaluianatpzasnng RM588 WAz \RM589 tneidl

AunidsagfIndiuTuianarseanuntRM589 (Fig. 3) iqanunsnedunsaneuzsintvianlffasas 60.7

Rathu Heenati x KDML105

(/2]
s 100
.'g
'-é 80
L 60
K
"é 40
2 20
£
=
2

2 4 6 8

Fig. 2 Frequency distribution of BPH damage rating of a mapping population by the MMTS.

Lﬁmmﬂﬁuﬁ?ﬁﬂ Rathuu Heenati NNEW Bph3 (Lakshminarayana and Khush, 1977)

% % dgj al 091 1
aungoinsmuliasaunguaNianuatsaedszanamannselnndtuiana e lulszma
Tnausdasinumusialszansinululszinaann Basuid A gl inua 1al Tud deeane uay
P9lsztnnsluduide (Angeles, et al., 1986; Jairin et al., 2005; Khush, 1984; Li et al., 2002;
Soundararajan et al., 2004; Velusamy et al., 1995) AILAINANNNENLNNNALANHILAZALATIZH

o 1 = k% o Y [ 3 1 =2 1
wisusresgudinunuuulas lulsn luiuginafanans luszazusnaesnisdnen wudi Bph3 uay
a o 1 Y o A . . . !

bph4 Aeuusindnuuuiaslulan 7 Tnald trisomic analysis (Ikeda and Kaneda, 1981) faun

1n3de@adn Bph3 anvdantiuulasTulay 4 (Yan et al, 2002) usfigelddinstiudumumlnesgiv

Bph3 lwiugiing Rathu Heenati wpitile liunusnildiisneanunisAunuAumiaetiufinuniuman
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Tuiugiing Rathu Heenati LulpsTulas 4 (Sun et al., 2005) wnenanunazldluanawsesmngl
o PR o o oy  algay= I = =
AunanEnisAunuNmagauiulszansinonlgdnunluaiels udinuluanamrsasnnglanas
HANANRUSAUANH AU IUNANF U ULAYEEULE AYNLANFNALMLBSE WA UNIWA
o P ! o v gy A
wulunnsmeaesiiiuaey Sun et al. (2005) BIALUBINIAINAMNWANANY 289WUTE19 1H1iTe
dszansunasnlinnaay agnglafimudinisseauaumisaudinunu bph4 luiiginn Babawee
vulnslulon 6 (Kawaguchi et al., 2001) 9l 1UNAUNTINTLEIE W bph4 WAuvialng (allelie

1138 closely linked) AUEW Bph3 (Sidhu and Khush, 1979) TdanmdeanunisAnsnASaL7w

Auueaesty Boh3 uulaslulow 6 In&nude bph4 (Fig. 3)

Rathu Heenati x KDMIL105
Chromeosome 6

RM3353
4.6
RMSRO
0.8
0.6 RM586
= RMS8S
0.2/
RMS101 RM190
b bphd
T RM204

Fig. 3 Linkage maps of the/BPH resistance gene Bph3 on short arm of chromosome 6. The
distance between'markers is in centiMogans (cM). The solid bars indicate the location of

the BPH resistance gene Bph3.

1.3anusiughaadduianaiAsaiunig

gfuANuiugnasTianaLATaIHNE RM589 AidsnunielndEusinuniy  Bph3
ANTUNstaENAgaLANNAIUNIULeNLIzEINsdn BC,F, AMuau 330 anariugilifainans wugn
\in heterozygous LBRMUAMNEWAIUNIG Bph3 HANNINARBLNLAINIINIZANLAILDIAIIN

k4 14 IS Y Y & 1 1% v o
FNN1RIULIZIIN 19 HANUIUAUAIUNIY © F1RNIRLIRNANN © 891Le 4enARESNL8RIN 1:2:1

(X* =1.09, P = 0.58) (Fig. 4) LNUan3ANEUfinunugnALAxingtiusunestuaes luan s

L o o A

Anuuylianysnd nanszanaftresdananaumiianaiATesnng RM589 aa9isza1ns BC,F,

1
[ %

WUINTINUIUFUNH @amm‘ﬁuﬁf Rathu Heenati 711 homozygous, Fuiiilu heterozygous Lag
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[ %

funidaaaneaiuginanenuzd 105 Nifly homozygous danA&asiuams 21 (Y’ =104, P=059)
1 a [ % [ % % a cY o = &1 v a 2
At uANHIEAIIIL Lazannidzidayadnsnieniiiuindsauiualulnl - Tuana

LATEIUNNE RM589 vulastulau 6 daunTnesLNeanHusinun U lEGenay 80.6 FinatNNIRILOL

-

pdulenlFainnisiinssilaaiianarsesinig RM589 uasdayaananufium uaeaunananug

3

wanelilu Fig. 5

50

40

KDML105

$
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10

Number of BC,F, individuals

Damage rating

Fig. 4 Frequency distribution of BPH resistance scores of BC,F, based on the MMTS method at

the tillering stage of the rice plants.

o Exo ExXrenr r oo r ocr
E VW EE SN EESEEEECEENEEXEENOEENOEZ=ON

Fig. 5 PCR amplification of BC,F, plants with the marker RM589 linked to Bph3. KD =
KBME105, RT = Rathu Heenati, R = resistant, MR = moderately resistant, S =

susceptible

1.4 n1suen linkage drag 9213149 Bph3 uas Wx’ 2aaa

AINNMIANHINLINBUEUNIY Bph3 Tuiugding Rathu Heenati Hsnuuiln&riugy waxy
(Wx) a5 granule-bound starch synthase (GBSS) Faaniludmiunisdaansviaiilag (Wang et
al., 1995) uulmpsinlan 6 Salsvasvinarsdnaagasiullazinns 380 kb fu Wi Tuug Rathu
Heenati figaaalu Wy aannlfiudnd snnneilaanouinegs (Isshiki et al., 1998; Sano et al.,

1986) uaziiludesialifiaensvidenizandn “linkage drag” asadunazfieusntuisaedinenng
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v
o

Anananmusiituniululnieunaass safunislianaesesinnyg  duwsnnagauau
fnuniusie aansyinnduinatestlszainsdinin  BC,F, Aanuauianun 2,343 i ARLRaNAUT

[ o ¥ < . oAy = v a
AILNIUATUIU 200 A ANWULLEIN linkage drag a?::mwﬂumumwmwumu@umﬁ‘mw@uimm

[ %

ananfiu EiuanaLAzasinig RM589 Lay RM190 ARLAENAUNFAUNILLATHEARARIIAIULITSEY
Wi wiauiugananenuzd 105 (Wx') wazdndansiuinolaeliluanarsasisng  (Table 1) #

PS4

dl 4 v o 1 o 1 a 2 o o A dl
NERdanLANHUEAINAN ANNIIRAEFAL LUAY LL@SﬁNWN@NI@@iﬂW?@Nﬂu ﬂﬂL@‘ﬂﬂi@muVI

feanis 1 6w (#101) (Fig. 6) wWanmuiuganuiinuniuludasel U nannmaaeddlfidiuie

3

A

Usz@nsnmaaansliluanaasasnnalunstiitin  linkage drag M0 liAaRANNGENS 3503

a

UFulpeiuguuuAsiAn (conventional breeding) aasiasldszezinaiuariFunnasilasningdin
1 % dl o dl (5% = dl o dl dl % [ o‘d‘
Aoudineunineazadnaun fasniseanandunacuananseiisaula Tanqaiaslfanesiugn
v [~ o (-1 ¥ -4 = o Y dl 1 Yo % [~1 o
finannsfitienas AsawiiulfainiuginavsearsiugdnanaindiaclfsutuEnunu Bon3 luiug
dranffsunueilasrendnegs i IR72, IR56, IR13540-56-3-2-1uasfiwtlan 2 \lusiu Tunsaiil
o A o A Ny Ny - ~ o o oy A o e
nadnaaninaliluanarseananaidaliuFouuaziinlanighaslaansiugnaeanis anidsan

TENAIBIAINANTDARRENAN BTN e LA NEE AR lusTaEN &

RH/KD BC,F, progenies

I il ] RM589 138Mb — e
J RM190 1.70Mb
— RM537 2.2o0Mb
L Rmsg7 Bph3 N
L RM589 _\ RM510 2:33Mb
I RM204
T RM586 3.16Mb
g
o H— GT11 7.16Mb
3
— RM588
} —— RM8101
—— RM190
Wx

B__Rathu Heenati
O KDML105

T

6L

Fig. 6 Fine-scale mapping of two loci, Boh3 and Wx”, controlling BPH resistance and amylose
content, respectively. The locations of two genes, Bph3 and Wx are shown in the linkage
map. Graphical genotypes of the region in six BC,F, plants are shown on the left; white
blocks regions derived from KDML105 and black blocks regions derived from Rathu

Heenati. The progeny with an asterisk (#101) was selected to develop the BC,F,.
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2

[ o o v e a a o = ¥ o L74
2. ﬂ"l'a“WE}.I‘lﬂﬂqEIWUﬁQ‘IITJGﬂUVﬂuLWﬂEIﬂ'iziﬂﬂﬂ‘u’]ﬁl’]ﬂLL@%NQmﬂ’]Wﬂ’]‘JVNMNﬂIﬂﬂi‘H

<
Lﬂi'ﬂﬂﬂuﬁﬂiutﬂq@

o

Ugnilszansding BC,F, NlAwanannsiu (#101) 1945 linkage drag #anliludn iwadmiaan

Wildaneiugsinunuuarianwuzsine]  IndiResiuiugaeenszd 105 Tnanisdnaening

3

TuanaiAsesmnng lianewug BC,F, M6ieenis 2 fiu (Fig. 1) inenmuiluaaiugiusellauls

-

aneWug BC,F, A0uau 51 @neiug Tddmiudsuiliudnenienianisinensuasiananluilas

3
v

NAASY ANNENUNIUABINALNTEIAAATNANA LA TLIIUANINNINIENINUATN1TNIFN
2.1 ANNENUMUIBIEERUFARRaNAaLNAENTEiARRUN NS
HARINNNINAFALANNAIUNI LA B UG Andanluszasndnlaeds  SSBS fivtlszans
g o pRp \ A a o \ e o
AENIEInAALNANANHAMNLANANTEITITHAR UL 6 Usza1ns nudnaaRuiARAaN AN
IFpsianniszansunas  (Table 3) uansliiiudnanaiugdnaenlfifutisfiouniuain  Rathu
Heenati efinuniulimsaunguilszansunasniiululsunalng (Jairin ef al., 2007a) atinslafinny

NUINTAMNLANFANNTBITZALAMNA N B IUL A eR R AeuNadu Ml 52103 viallanaiiiadunann

3

(2
3 o 8

NNy 4 A ' o = SR o Vo o o
SHLUURTUNTIUAUN L?’]VLN@’]N’]?Q ﬂuWUIuﬂq?ﬂﬂ‘H’q ATV Gﬁ\‘WmsLViﬁ‘zﬂ‘Ll AN m’]quusluuqﬁ@’]ﬂwuﬁ

3

Tafinru

Table 3 The reaction to BPH populations collected in Thailand in 2004 and 2007, of some

selected introgression lines. The-SSBS was used to evaluate the resistance

Reaction to BPH populations*

Designation

WUBN DUD NAN KPP WTG PSL
UBNO03078-101-342-6-56 R R R R R R
UBNO03078-101-342-6-68 R R R R R R
UBNO03078-101-342-4-106 R R MR MR R MR
UBNO03078-101-342-4-143 R R R R R R
KDML105 S S S S S S
Rathu'Heenati R R R R R R

R Sresistant; MR = moderately resistant; S = susceptible

* Four different biotypes of BPH populations (Jairin et al., 2007a) were collected from four provinces, Ubon
Ratchathani (UBN), Nan (NAN), Kamphaeng Phet (KPP) and Phitsanulok (PSL), in 2004. Two BPH
populations were collected from the outbreak fields from Det Udom (DUD), Ubon Ratchathani province and

Wang Thong (WTG), Phitsanulok province in 2007.
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HATDININAFRLAMNEUNW NIz Iz UANNeTRTINRAN WU ARLAN LA WIS 1He
dsziiugiedsnimaseulisanausinuniu (MMTS) wudnaaiugnaaauuaniaaxsinuniuls
= . d” = 02, 1 o TV ! 1 1
A (Fig. 7) WAZAINNI9N AABLANMNTELTBIWALNIEInAATINANasan LT unasdaulun)luisay

INzLUANENUEAUNIBIAIAINUaatuNas 72 FaTu4 (Fig. 8)

IL1

Fig. 7 The levels of resistance to BPH at tillering stagesin some introgressed lines, KDML105, a
susceptible recurrent cultivar, and TN1s7a susceptible cultivar. The plants have been

exposed to BPH feeding for two generations of the insects.
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Fig. 8 Number of BPH nymphs (means & SE) settled on rice cultivars and some introgressed

plants in a choice test during 48 and 72 h after infestation.
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2.2 ANBUENIINITENHATLAZHANR H

o= o

UgnnaseuaaiugAnaan BC,F, 51 aaiug uulasunAudidadnguasasi wudn

ANHOULNWNNITNEAT LTI ANHEUENIFUY TUDANABN ANHIULIN LATANEIUTINAAYIATTUGE0

-

dnulunAdneiuiuga19enNEd 105 WASINLINIINITANEAIIBNAN HIULFNGT] SENTNENENUG

3

AnAaNting (Table 4, Fig. 9) ANAALANNEITDNAUNUGRETENTN  122.2-164.6 9. Tuun4En

a

ANLRARTIABNNER 105 g9 139.0 43, dusanmanvesaeiuidiulamiieuiuainenuzd 105 &

o

WeNLNANeRLE Neanaanandingt 3-7 Ju ANRANEIRHIUINABNBULATHANARTRIAN S

3

ARLABNAINIIT1IABNNTA 105 Taeas 18.4 UAT 18.1 AINAIAL
ANNANAUFIZNINANEUIEN1INN HRTLARa 1A 11 Table 5 NaN199AINEALINEANAR
ANNANRUTAIULINANUIUINGAAND ANUILLNA AW UATAINGY (r = 0.374 R<0.01; r = 0.40,
P <0.01; r=042, P<0.01 AMNAIAL) LA AU B UL A HRR LTV
1000 LWNAA UBANABNHANNANAUSAUALTUNALARLATATUIWNAARE (r = -0.37, P < 0.01; r
=0.39, P < 0.01 MHNATAL) AINHANITIATIZALAAN LHTAUINRUALINABND ANUIULNA RGBT

wazANgIdnasianis HinananrasaeiuiinaAnaen adliuananginitannenosienas 18.1
[
2.3 AN NNLNTNUASNITUIANTBILNAAT?

HANNTILATIZTADNNINAA A BN USARLA- BNAUIL 51 aneiug AiAivainulaun

A o/

AneRdednguamas il uill w A, 2550 uaealdlu Table 6 uar 7 niInszanesinedANELY

-

v o e A Q/dl . al A [~ o
QMﬂ’]WW’]\‘]ﬂ’mﬂ’]WLL@ﬁﬁﬂ’]ﬁ‘H\‘]F‘]N‘ﬂ‘ﬂ\‘]@’mWMﬁﬁﬁL@‘ﬂﬂLL@ﬁ\ﬂfJ‘W Fig. 9 AARNURINAATINANLNUSG

3

o = aal = = o = @ oY 1 o & o = 1 1 L
ARLARNNALVARINIMNAUALINgRaNNER 105 Lﬂ‘ﬂﬁ‘mum%‘ﬂﬂiﬂ‘ﬂ@ﬂ’&’mwuﬁﬂﬂL@‘ﬂﬂ‘ﬂ%?‘éﬁﬂﬂ’]\‘lﬁ“ﬂﬂﬂt

3

0.4-1.9 Aln&iAssriuanananggd 105 (0.8) TuanieniBunnsfiasluiug Rathu Heenati g9ddanay
46.8 ANENNTBINANTIN AR R UTTNNIRALIEMINY 6.9-7.9 Wi, 1BNeNTagetiszdng
14.1-16.1 ANAag AR TINHUAUT19ABNNER 105 AR BEI¥NIN 6.9-7.0 UATANETUTANNAIEY

209w legnAaudaearin1snszaneANINNIANHIENIANNINEY ADAETEMINY  83.8-115.0 TX.

MatillesanndnezAsnangneaouaniee  QTL dadusumbielll ddnden uaztin Wi
o = o = v = A S o Y v
wanqiastiuEundniasuannsaineiilaa dufuadesiudnwnzanasiaveuilgnansian

(He et al., 2006)

]
P4

@ A o =< o o P o sy A i P
ﬂqqgﬂﬂ@llLﬂu@ﬂ@ﬂﬂmgﬂu\‘]'ﬂm@\?ﬂqﬁiusﬂqﬂlﬂmﬂqu @qﬂwu@sﬂqqLﬂﬂu‘ﬂﬂﬂﬂﬂﬂﬂqqﬂﬂﬂﬂ
L@ A | o o o &y o & o o A
LLmL‘ﬂu‘mﬁ/\‘iLﬂmmum?ﬂ’imwmﬂ@\‘lﬁ‘zmuﬂ'ﬂMM@NIM@WWi&@‘HW PNUATNAULUBNINIANNETVIARALARN
v Y v dl = 1 = 1 o
ﬂ'JWNM@M%@Q@WHWH@MQI@HMTNL@Q@Lm@\mmwuutmiutsﬁu 8 IWEINLLNLAEA LFANI AN

wanWlsgnacupuinatunanuulastulan 8 iasEiuipen Taqiiudnishuny  QTL Mnerdasiy

'8

ANNaNUUTAsIN TN 3 LAY 4 (Amarawathi et al., 2008) T9anadauafaszAUANNAaN TLaNe WIS

q

o \ = =2 o e ¥ & o A P a a
ARALARN ﬂﬂﬁﬂi‘:ﬁﬂﬁﬂﬂ%ﬂN@mﬁ‘ﬂﬂ‘]ﬂﬁm\‘luv\l@ﬂuﬁlumummﬂﬂuL@Q@Lmﬂwmﬂ Nﬂﬁ‘gﬁ’ﬁmﬁﬂ’]‘v\ﬂu
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NNIARLABNANHOIEN WAMNINNNNENINUAZNNINANTaINAR T lnaanzTun e Tag

ANHALAITEINgN N1saaeFia AN LaTANTEN

Table 4 Performance of principal agronomic traits of some selected introgressed line

Designation DH PN GP NP PH GY GW
UBNO03078-101-342-6-56 127 13.0 4.07 122.4 139.6 24.5 32.7
UBNO03078-101-342-6-58 127 13.2 3.03 93.4 143.4 25.4 334
UBNO03078-101-342-4-106 127 11.8 3.80 130.0 152.8 271 27.8
UBNO03078-101-342-4-143 127 19.2 3.72 96.2 143.8 233 271
KDML105 127 13.8 2.91 102.6 139.0 22.0 29.4

DH = Days to heading; PN = Panicle number; GP = grain weight per panicle; NP = Number of grain per
panicle; PH = Plant height; GY = Grain yield per plant; GW = 1000-grain weight

Table 5 Correlation coefficients between panicle number (PN), plant height (PH), grain yield per
plant (GY), grain weight per panicle (GP), numberaf grain per panicle (NP), flowering
date (FD), 1000-grain weight (GW)

Traits PN PH GY GP NP FD
PH 0.54***

GY 0.37** 0.42*%

GP 0.40** 0417 0.31*

NP 0.42** 0.40* 0.40* 0.88***

FD -0.31* -0.34* -0.37** -0.33* -0.39**

GW 0.07 0.04 -0.02 0.13 -0.05 0.13

Significant differepeeswat ***P < 0.001, **0.01, *0.05, respectively

Table 6/ General appearance quality traits of rice grains of some selected introgressed lines

Designation HC MB ML ML/MB CK
UBNO03078-101-342-6-56 ST 2.4 7.8 3.3 1.9
UBNO03078-101-342-6-58 ST 25 7.8 3.2 1.3
UBNO03078-101-342-4-106 ST 2.2 7.2 3.2 1.1
UBNO03078-101-342-4-143 ST 2.1 7.7 3.7 1.4
KDML105 ST 2.2 7.8 3.6 0.8

HC = Hull color (ST= straw colored); MB = Milled rice kernel breadth (mm); ML = Milled rice kernel length (mm):

ML/MB = Milled rice kernel breadth/Milled rice kernel; CK = Chalkiness (%)
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Table 7 The grain quality traits of some selected introgression lines and the percentage of
parental genome recovery of the selections using 75 SSR markers. RH and KD stand

for Rathu Heenati and KDML105 alleles, respectively.

% KD % RH % Residual
Designation AC GT FR GC

genome genome heterozygosity
UBNO03078-101-342-6-56 1639 7.0 1 60.0 83.8 13.2 2.9
UBNO03078-101-342-6-58 1522 7.0 1 70.0 85.1 10.5 4.5
UBNO03078-101-342-4-106 149 7.0 1 110.0 86.8 13.2 0.0
UBNO03078-101-342-4-143 1419 70 2 77.5 86.8 10.3 29
KDML105 1528 7.0 2 75.0 100.0 - P
Mean* 15.03 7.0 81.2 86.9 9.9 3.2

AC = Amylose content (%); GT = Gelatinization temperature (1-2 = high and 6-7 = low); FR = Fragrance (1 =
mild; 2 = strong); GC = Gel consistency (mm)

* Mean value from all 51 selected introgression lines

2.4 NUFIUNIAUFNTTHURIABNUGARIAEN
ARIzNUgUnNIiugnssnesadiuiAnaen  BCF, a1uau 51 aeviug Ineld
‘Em@qmvﬁr@wma SSR NLAAIANNBANANEZMININE - (119ABNNTA 105 WY Rahu Heenati)
AU 75 A SN Nnszanavionsa iy Anednssasrinesend e luianaAsesna BRAus 11.4
= o« @ s o o o
cM (tasTulzn 5) aung 30.2 cM (Taslulzn 3) wlefidusaes homozygous 1848ARANUEINIABN
N 105 agjszndnvtenny ~60-100 InalAadnienar 86.9 TamnIaANINAERLEARIARENH
o & o 1 dl o dl IS v o & a v o 1 ! 4 ° v
weiduraniedaesiilgnrsunmieniuiuganonenuzd 105 $eaaz 86.9 HudnAaudinmin
= o 1 dl | = o :/I dl L4 1 < 1
WRreumeuiuAiRasaviliunumng #nTuaNnduaian 3 Ao feuay 93.8 atglafinunudiung
aeRLENSaaAMREUINRAENNER 105 Dv%eaay 91.2 uarieudidntlszansdnanlinaaeuaziilugs
71 6 (BE3F ) UNEanLd1A@daaes  heterozygous aedaneiufAniaeniafsagsasas 3.2

3

(Table 7)

d7Uuan1snnang
[ [ 54 vy 1 dg/ = 09/ =
nstsudgaiugiinaliisinuniuseinasnse Inn At AaRATHAMN NN NILNINLAZNITS
v A v o o [ [ oY =& :/j dgj Yy o 1 = %
fumiudmsnaddnyaeslasanistFulsiuginn nsdnmefstilfAunumiunisestiuginuni
dg/ a o” dJ 1 1 dl
wasnszinnd@iima Bph3 TaegsvndnaluianalAsesun o RM588 way RM589 uulasinlaw 6

3// v Y o o Y dld v A & 1 dgj = 091
u‘ﬂﬂmnuumimwmumwwuqmwuqmmwmmamummzmumumL‘W@ﬂm‘zimmmma el



204

NINANNATUIEUINNNIAARENAN Tz AN U LTI FeuLarn T Tiian LA aInINe

o 6

Aniaen faeiuginoaiucn 51 anaWugiia pnmnienian WAz 1sesNARNeRL§I9ReN

3

NER 105 uazsinuniusalszanamasnszinadiimannuludssmea lng anaiugiinanaaiune
1l T uumnaaiugnssumuBinuniug uazANIWNARR lWlAsaN19U5 UL seRugEg uavaunen

o [ v CY dg/ dl ¥ a o = A dl dl 1
‘WmmLﬂuwuﬁqmumuﬂzgﬂsluwumﬂ@ﬂmmqWﬂﬂum 105 NMARZIUARNLALINLUAUG NIALNAANIT

a
v v

FLUANIANEE1UDIN AL NI IAARUNANALAZINALN T IR AN ALY

20
16
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120 130 140 150 160 cm 16 21 26 31 36

. - £ 7 10 13 16 19 No.
Plant height Yield/plant Panicles/plant
5 |
15 ()
12
9
6
3 I
B O
24 28 32 36 40 g 69 71 73 75 7.7 79 mm 2.1 2.2 2.3 2.4 2.5 mm
1000-GW Milled kernel length Milled kernel Breadth

16

12

2.8 3 3.2 3.4 3.6 13 14 15 16 % 0.4 0.8 1.2 1.6 2 %
ML/MB Amylose content Chalkiness

Eigr9 Frequency distribution of plant height (cm), grain yield per plant (g/plant), panicle per
plant, 1000-grain weight (g), milled rice kernel length (mm), milled rice kernel breadth
(mm), milled rice kernel length/breadth, amylose content (%) and chalkiness of rice grain

(%) in BC,F, progenies. Arrows show the mean of KDML105.
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Diversity of Rice Blast Pathotype in 2007/2008

and Broad-spectrum resistant Genes for the Lower North

da93 s 1 8119 Huwan” wWudnA wadmunig Al

Acharaporn Na Lampang Noenplab” Poonsak Mekwatanakarn®

Abstract

Breeding strategy for the Lower North of Thailand has set a..geal for cultivars with
durable resistance to rice blast since the causal agent (Pyricularia griseaiSacc.) possesses a great
diversity for both genetic and pathotype. Pathotype is the pattern-of response of different resistant
genes to the tested pathogen in terms of compatible (susceptible) and incompatible (resistant)
reactions using a differential set. Effective blast resistant genes for the Lower North of Thailand
was continuously evaluated since 2003 through the(IRRF s 18 near isogenic lines (NILs) having 1
gene in each line. In 2007/2008, eighty isolates\of P. grisea were collected from rice varieties
having diverse genetic background fromeirrigated, rainfed, local to upland origins grown in the
blast nursery and farmers’ fields in Phitsanulok and the other Lower North provinces nearby. Pure
cultures of the pathogen weresobtained through the single spore isolation method and
pathotyping was performed= By testing all 80 isolates against NILs. There were 13 pathotypes
characterized at 80% similarity. The pathogenic isolates tested were very aggressive since the most
effective resistant genes showed only 25-33% degree of resistance. These genes were Pi 4a(l)
(33.33%), Pi ta’ (3415%), Pi 1 from IRBL1-CL (29.03%) and Pi k, Pi k-p, Pi k-h (25.00%). Among

these, Pi k=p was the most stable broad resistant gene during 2003 -2008.

Keywords : pathotype, diversity,durable resistance, Pyricularia grisea, IRRI, near isogenic

lines (NILs), blast nursery, single spore isolation, broad resistant gene
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Table 1 Percentage of resistance and rank of resistance genes against 80 blast isolates collected

from Phitsanulok and nearby provinces in 2007/2008

No Designation Major gene R S % Resistance Rank
1 C101A51 Pi z5 14 66 21.21 6
2 C101LAC Pi 1 10 70 14.29 9.1
3 C104LAC Pi1 ()" 1 69 15.94 8.1
4 C101PKT Pi 4a(t) 20 60 33.33 1
5 C102PKT Pi 4a (1) 8 72 11.11 10
6 C104PKT Pi 3 5 75 6.67 12
7 C101TTP Pi 4a ()" 7 73 9:59 11
8 C103TTP Pi1(t)" 10 70 14.29 9.2
9 C105TTP-4-1.23 Pi 4b(t) 11 69 15.94 8.2
10 C039 Pia 13 67 19.40 7.1
11 F128-1 pi ta’ 19 61 31.15 2
12 F145-2 Pi b 15 65 23.08 5
13 IRBLk-ka Pi k 16 64 25.00 4.1
14 IRBLkp-K60 Pi k-p 16 64 25.00 4.2
15 IRBLkh-K3 Pi k-h 16 64 25.00 4.3
16 IRBL1-CL Pi 1 18 62 29.03 3
17 IRBL5 - M Pi 5(f) 11 69 15.94 8.3

18 IRBL9-W Pi-9(1) 13 67 19.40 7.2
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Table 2 Ranking of effective blast resistant genes for 80 isolates collected in 2007/2008

Gene %
1. Pi 4a(t) 33.33
2. Pita’ (%) 31.15
3. Pi 1 from IRBL1-CL 29.03
4. Pi k, Pi k-p, Pi k-h 25.00
5.Pib 23.08
6. Pi z5 21.21
7.Pia, Pi9(t 19.40
8. Pi4b(t), Pi 5 (1), Pi 1 () 15.94
9.Pi 1 ()", Pi1from (C101LAC) 14.29
10. Pi 4a ()™ 11.11
1. Pi4a () 9.59
12. Pi 3 6:67

Table 3 Ten ranking of effective blast resistant genes each year from 2003-2006

2003 2004 2005 2006

1. Pi 5 () (76%) 1. Pi k-p (7T1%) 1. Pi k-p (69%) 1. Pi 5 (t) (55%)

2. Pi k-p (72%) 2. Pi 5(t) (70%) 2. Pi 5 (1) (65%) 2. Pi k-h (53%)

3. Pi k-h (66%) 3. Pi 9(t) (63%) 3. Pi k-h (63%) 3. Pi k-p (50%)

4. Pita’ (59%) 43Pi'ta” (61%) 4. Pi k (53%) 4. Pi k (47%)

5. Pi 9 (1) (56%) 58Pi k (58%) 5. Pia, Pi 1 from IRBL1-CL 5. Pj 1from IRBL1-CL,
(52%) Pi ta’ (43%)

6. Pi k (50%) 6. Pi b (57%) 6.Pi 1) Pita 6. Pi 9 (1) (41%)
Pi 4a(t)™ (42%)

7. Pl 1fem IRBL1-CL 7. Pi k-h (55%) 7.Pi 1 ()" (40%) 7. Pi 25 (38%)

(49%)
8. Pi Z5 (47%) 8. Pi 1 from IRBL1-CL 8. Pi 4a (1), Pi 4a () 8. Pi b (36%)
(50%) (35%)
9. Pi b (44%) 9. Pi 4a (t) (38%) 9. Pi 4b (1) (31%) 9. Pi a, Pi 4a (1) (34%)
10. Pi 1(1)™ (26%) 10. Piz5and Pi3(36%) 10. Pi 1 from C101LAC 10. Pi 1 (1)

(27%) Pi 4a (1) (33%)
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Fig. 1 Dendrogram of pathotype for 80 blast isolates collected in 2007/08
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Yield Stability of Some Blast Resistant Glutinous Rice Varieties
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Abstract

Genotype and environment usually interact in growing rice in different circumstance
and cause in difficulty and unprecision for rice lines selection. Therefore, an analysis of yield
stability was being conducted to help the breeder forsmaere decision making in rice lines
selection. The objective of this study is to determine well adapted rice lines with yield stability.
An experiment was conducted with randomized complete block design with 4 replications.
Six non-photosensitive glutinous rice lines jwhich resistant to rice blast disease were
compared with 2 check varieties; SPT1.and RD10 at Chum Phae, Khon Kaen, Sakon Nakorn,
Udon Thani, and Surin Rice Research Center during 2005-2008 as total 17 environments.
25-30 days seedling of tested rice lines were transplanted with 20x20 cm spacing. Fertilizer
was applied as basal @t the rate of 6-6-6 kg N-P,0.-K,O/rai and 6-0-0 kg N-P,0,-K,O/rai as
topdressing. Graipyield was then harvested in 4.6 m” area. Analysis of total variation showed
that grain yieldyharvesting age, plant height and panicle per hill of each tested line was

significantly different. Interaction between genotype and environment

o=
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of 4 characteristic was also occurred. Thus, yield stability have been analyzed with regression
analysis program. Finally, we were able to select 7 stable lines as IR72738-36-2-B-B,
IR72739- 2-11-B-8-4-B-B, KKN98018- 43-1-2-3, PTT97100- B-116-3-1, PTT97100- B-116-3-3,
SPT1 and RD10. IR72739-2-11-B-8-4-B-B line was well adapted to every environment and had
the best yield stability. In addition, KKN97031-NKI-B-B-122-1-1 was found to be specific to

environment.

Keywords : stability, yield, rice, glutinous rice, blast resistant
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116-3-3  duthmadnt uaznu10 (Table 3 uay Fig. 1) Wud/aanufinans Hiadosninlunisli
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Table 1 Photoperiod insensitive glutinous lines tested for blast reactions in Rice Research Centers during 2005-2008.

Blast reactions

No Crosses Designations
Nongkai Khonkaen  Sakolnakorn

1 SPTLR80146-PRE-7-1-2-2/IR43070-UBN-501-2-2-2-1//KKNLR75051-PMI-65-3-1-1 IR72738-36-2-B-B MR MR HR

2 SPTLR80146-PRE-7-1-2-2/IR43070-UBN-501-2-2-2-1//PRE1 IR72739-2=11-B-8-4-B-B R HR HR

3 SKN/SPTLR82022-PRE-12-3-1-GM-7 KKN97031-NKI-B-B-122-1-1 R HR HR

4 IR43069-UBN-507-3-1-2-2/IR70224-9-1-B-1-3 KKN98018-43-1-2-3 R MR MR

5 RD6/PTT1 PTT97100-B-116-3-1 R MR R

6 RD6/PTT1 PTT97100-B-116-3-3 MR MR R

7 BKNLR75001-B,-CNT-B,-RST-36-2/RD2 SPT1 (ck) MS MR MR

8 RD1'69-NF1U RD10 (ck) HS S HS

Blast reactions : HR = Highly resistant R = Resistant MR = Moderately resistant MS = Moderately susceptible S = Susceptible HS = Highly susceptible

lc¢



Table 2 Grain yield, maturity, plant height, number of panicle per hill and grain quality of photoperiod insensitive glutinous lines grown in 17

environments during 2005-2008.

8¢¢

Grain yield
Yield Maturity Height Panicle Grain Alkali spreading
No Designations rank Gel
(kg/rai) (days) (cm.) Per hill Hull color length Shape value Aroma
Temp.
(mm) 1.7% 1.4%
1 IR72738-36-2-B-B 721 3 134 116 9 Straw 724 Slender 6.7 54 Low 0
2 IR72739-2-11-B-8-4-B-B 730 1 133 131 8 Straw 8.02 Slender 6.1 5.3 Low
3 KKN97031-NKI-B-B-122-1-1 637 8 129 110 8 Darkdarown 7.58 Slender 6.5 5.6 Low 2
4 KKN98018-43-1-2-3 678 6 129 112 8 Brown 7.35 Slender 6.7 5.6 Low 0
5 PTT97100-B-116-3-1 708 5 134 102 10 Straw 7.28 Slender 6.8 5.5 Low 0
6 PTT97100-B-116-3-3 711 4 133 101 10 Straw 7.26 Slender 6.6 54 Low 0
7 SPT1 (ck) 722 2 137 120 8 Straw 7.37 Slender 6.8 5.8 Low 0
8 RD10 (ck) 652 7 132 119 8 Straw 7.71 Slender 6.2 5.2 Low 0
Average 695 132 114 9
F-test (genotype) ** ** ** **
F-test (G x E) o * o *
LSD (0.05) 36 1 3 1

CV (%) 9.5 1.2 4.2 12.9




Table 3 Yield stability parameters of photoperiod insensitive glutinous lines grown in 17 environments during 2005-2008.

No Designations 2005 2006 2007 2008 means b,
CPA SKN SRN UDN CPA SKN SRN UDN CPA KKN SKN SRN.>.UDN CPA SKN SRN UDN
1 IR72738-36-2-B-B 618 774 623 725 820 712 693 604 629 750 7344, 801 776 742 788 681 804 722 0.77 ns
2 IR72739-2-11-B-8-4-B-B 635 882 544 744 764 696 642 675 546 630 (80t 856 869 834 739 679 872 730 1.23 ns
3 KKN97031-NKI-B-B-122-1-1 607 622 526 698 758 618 642 586 526 627% 685 715 663 705 722 607 529 637 0.67*
4 KKN98018-43-1-2-3 484 698 528 759 768 667 650 644 “b65% 677 787 861 712 748 716 580 667 678 1.04 ns
5 PTT97100-B-116-3-1 698 792 604 722 789 618 599 681 630 709 737 813 886 746 763 625 723 708 1.00 ns
6 PTT97100-B-116-3-3 727 765 602 768 798 668 646 ¢ 474 639 805 695 816 898 803 648 647 677 710 1.02 ns
7 SPT1 (ck) 679 758 500 891 769 675> «634 576 640 684 888 835 846 734 710 713 737 722 1.19ns
8 RD10 (ck) 585 690 506 651 74 597 569 570 514 599 807 711 819 710 661 624 732 652 1.08 ns
Environmental means 629 748 554 745 [ 776 656 635 589 586 685 766 801 809 753 718 644 717 695
Environmental index -66 53  -144 50 81 -39 60 -106 -109 -10 71 106 114 58 23 -51 22

* different from 1 at 95 % level of confidence

62¢
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2
O |R72738 y=722+0.77x (R*=0.74**)
i o 2
IR72739 y =730 +1.23x (R =0.75"*)
2
¥ KKN97031 y =637 +0.67x (R =0.53**)
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2
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Fig. 1 Yield stability parameters of photoperiod insensitive glutinous lines grown

in various 17 environments
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Scotinophara coarctata (Fabricious)
Determining on Insecticide Efficacy for Controlling Rice Black Bug,

Scotinophara coarctata (Fabricious)

-

Funun ASSIUANR . qritynyn e’

Wantana Sriratanasak” Sukanya Tepandung”

Abstract

Rice black bug (RBB); Scotinophara coarctata (Fabricious) has been known'as a serious
rice pest at Narathiwat province in 1995/96s. It has attacked rice plants insirfigated and rainfed
wetland rice cultivation in the Central Plain since 2003. Infestation was ebserved recently during
wet season 2008 in Ang Thong, Sing Buri and Suphan Buri provinces. Damage caused by the
sap-feeding RBB was similar to hopper burn that caused by rown planthopper. Most farmers in
the outbreak areas had to apply insecticides to prevent their yield loss. Only one insecticide;
carbosulfan (Posse 20% EC) is recommended te~control RBB so far, therefore the farmers’
practice are often sprayed hazardous insecticide to control RBB. The purpose of this study was
to investigate the application rates and the dactive ingredients of some insecticides of which are
effective to the rice brown planthoppers The efficacy tests of insecticides for controlling the RBB
were determined in both of laboratory and paddy field in 2008. Results showed that the
application rate of 40 milliliters”per 20 liters of water of ethiprole (Curbix 10% SC) and 6 grams per
20 liters of water of”clothianidin (Dantosu 16% WG) were most effective under lower than
economic threshold of*RBB densities condition. Means of insect densities obtained from those
two spray treatments were not significantly different from the recommended; carbosulfan (Posse
20% EC)-atthe rate of 80 milliliters per 20 liters of water with percentage of the efficacy of 53.5
and 63.5% and were higher than those of recommended one (44.7%). In the other hand, efficacy
of ‘dinotefuran (Starkle 10% WP) with application rate of 10 grams per 20 liters of water and
thiamithoxam (Actara 25% WG) at the rate of 2 grams per 20 liters of water were 36.0 and 25.3%

respectively and indicated of less effective than the recommended insecticide.

Keywords : rice black bug, Scotinophara coarctata (Fabricious), chemical control

1) driinddeuasimundinn nsun19ting wpagans nnu. 10900 Tnsdwit 0-2579-8140

Bureau of Rice Research and Development, Rice Department, Chatuchak, Bangkok 10900 Tel. 0-2579-8140
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LNAIUAN Scotinophara coarctata (Fabricius) WUgLUNA NAMHLALMBLA LANARTN928
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v A | ~ o ve e o e o o A A a = &
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ANaHudminuuzsi dunemnans e linnsssuaiussALLATHgNA
nenaae UilsrAnanimaesans Tunistesiuiidnunaaman Tuanmiiastgumnig  Tneld
= . o ° o o ~ =
L34 revolving table WAL AN TWWNT WRINHATNT B ILMAIVNAINNIANILUATARRE 5N fauIL 2551
Minaganpdosiudn meldianmindszansunamanluwndaafisauuiandiszdusgia 403
ethiprole (Curbix 10% SC) 87191 40 HaRAAIAR1IN 20 ART Laza1ciothianidin (Dantosu 16% SG) 8791
6 Nk pievn 20 Ang HilsvAnsnngalunistlesiunidnuuawan Inadiaszdnaninlunistlesiu
NMARWINAL 53.5 uay 51.5 Wefidus uargendisy@uaniwaes ansuusinieaiuiien wuasman
carbosulfan (Posse 20% EC) 6731 80 HaRaRIA21) 20 anT BaNAvNAY 44.7 wafidus dauans
dinotefuran (Starkle 10% WP) 8131 10 N3 68111720 aMT WAZA1T thiamithoxam (Actara 25% WG)
[ % o 1 o” a = a a 2 o O o 1 oI 1 o v o o o
85131 2 N3N AN 20 amg Nuse@nsnwiunastlastunianuuasnansngn ansuueinilasnunienm
LNAINAN carbosulfan (Posse 20% E6) lagAlszanininlunistasiunianwintu 36.0 waz 25.3
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Fig. 1 Adults of RBB, S. coarctata (Fabricius) Fig. 2 RBB eggs mass

Fig. 3 Newly hatching of RBB nymphs

LNAIANTNNLIZUNA T UEN U E9% WAL FENIUNLNINNII TN WU TH1NA918NANTD

LIAT B8R HAHTULLNIaAudiau i uinInnguen Gafluaniwimsnzuniniseendt

|

Tnevipllimamageuaniniisuuaziiu lugguitnisszuiaiinanndaundis nuszuiailuaiapss

TuDqeedh uin19ssLAWARTATINNTINANNIAE MUY AT 7 4andhusEna Tl 2538/39 §

v
< &

£ 1 1 1
LN 1.6 uanld wdnagnuuamaiszuavinansdng 3.6 uiuld (23 wlefifus Nuniiun ) uas

7 1
c A a o

1l 2542 wndinagnunasuanszunannansdnoiiian 2.2 ululd (14 wafidusd Aunnoun ) aneilias

a1naan il 819N 1aY IN8NNeUNANE AadAUIEaNE (49, 2543) T 2546 szuna
AUNBNUBIAD WAZBINBSTYLT A TnLlue T aneunaifzen Amdnendams ane

AN FNTAUATUNEN LAY T 2551 NawnanluIue A9UTATaUNn  LAZAILND LAWY A91dn

{ L 1 dyn/ { =y
ANNEN (’Q’]ﬂﬂ’]i‘ﬁuﬂ’ﬁ:{’mm‘iﬂ’ﬁﬁﬂ?) 2‘1’1Lﬁﬁlﬂqi‘i‘t‘]_ﬂﬂvl,ﬂ@qﬂ’]?ﬂm‘ﬁﬂ']’m’]‘ﬂ’]ﬂ@%ﬂﬁﬂﬁ unAadang



234

1 dgl dldl a 021 1 k4 =3 dl =2 o 84 4 4
MNLNM372UNA WRLANIAAYaN Lazluiinnseasuannalfinnaunessazaansas M98 winauiie

. a o | a A A a o o o <
R1el (Fig. 4) NANABLARINNE ﬂ']ﬂ')']LLN@Q“ﬁuﬂquL?NNﬂQWN@’]ﬂﬁyiu‘ﬂqquq’&quﬂqﬂﬂu

Fig. 4 Severely RBB outbreak of paddy rice fields in Southiern part
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1. aunsaanld
1.1 Lvﬁlmw'ummmuiﬁwgu (resolving table)
1.2 A19HUNAS
1.2.1  dinotefuran (Starkle 10% WP)  Aanuidudiis 500 ppm
1.2.2 dinotefuran (Starkle 10% SL) ANIENgE 500 ppm
1.2.3  thiametoxam (Actara 25 % WG) A uLdindu 100 ppm
1.2.4  clothianidin (Dantaosu 16 % SG) AuLdNdW 300 ppm
1.2.5  ethiprole (Curbix 10% SC) AN 2,000 ppm
1.2.6  fipronil (Ascend 10% SC) ANLENAY 2,500 ppm
1.2.7 carbosulfan (Posse 20% EC) AN 4,000 pRm
1.2.8 etofenprox (Trebon 10% EC) AN 1,000 ppm
12,9 @13annazan g (uueus-e)  ANdnding 000 ppm
1.2.10 @N9anALaTLNA AL dNdu 2,000 ppm
1.3 UABALAINAAA (test tubes) , Pipettes, pipette‘controller, Erlenmeyer flaks, Beakers Las
Funnels
1.4 Budna na7 ang 35-45 §u Tidan1§iEnazansduau 5 Husenszang
1.5 6197190719 81939 LLmzvjﬁuéﬂﬁuﬁjmmm
1.6 FAQLANILLNAITAN
17 thndu
INLEUNIINAERS CRD H 10 99833 (A1THIUNAY) WAATNITNATH A UU 5 1 uazinl
LNAY 5 R

2. Enadal

= Ao (% = ol [% o &
2.1 f@slersnafiunnunasmanmiiuainudnaseansmsns lunssurfmusinlgndaeiug na 7
angilezanns 60 Suanl Tnaseusiaansemndie luanmisaBewaasunag
al 1 v 091 L/ | o O
2.2 wsaNanTazangansiiwNad laeld dinau usavinazane
2.3 tngzanediudnaresldlude 1.4 ldnwuansazane anseinunasdoaAsad revolving table
WA Funnanrazate@nsainunae 12.5 Jaaans sa 4 N3eand (Fig. 5) aniltinfiudionnuans
v dJ v E 4 o b % v dl Yo 117 % b % 1 o’ [~3 [ 1 o
udomnieliudie uazsinfiudnanlisuansldls lunaeautionaaes uazdaesfAndauuaIananuau
5 famauaan (Fig. 6) 41vFunsea1aiBauiiay (untreated check) WisdaetinLLan

2.4 H79AULANUIBLNAINANEURIAN IFFUATUU 24 LAy 48 F2Tus
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Fig. 6 RBB adults WeQI~ d on treated rice plants and kept in test tube
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a

wuaanan lndtessALAsEgAa (5 daslaqndia) ﬁﬁmiWummmmafﬁ%%wLﬂ%unm?Lmu@Ju
Tanaznauds wuansusiazasuineii 15 §u %H@f%mmmmﬁwﬂmmzwﬂM@uﬁﬂﬂﬁmﬂzﬁm
NNRDH wavFaunaulss@nsninaedans wiazaiia Iaeld Abbott formula (CIBA-GEIGY,1992)
vl

nsdife ULz s A auLA T TANLLAN AN A TR (homogeneous)
19ANBNINA9(%) = (Ca-Ta)x 100

Ca

Ca = AMUIURNAIUAIN LA UL AIALAN (Untreated check)
Ta = AMUIULNAIUAINUAT LULLAIWUENT (treatment plot)

AnUNNAKAY FeelJURN19a19AR BUNEATNIBUNDUATIAN AINTANTZUATATEEEE

HANTITNARDILATIANTOL

nisnagavluamwiasliisinasg (Table 1)

NANNINARBLLTZANE A NURIEN RN MR MASTER & IUL 24 F2Tie dnsTinnasanis
Sunafaullunstleaiuings unasAnging lGun @43 ethiprole (Curbix10% SC) Aa iisdin
2,000 ppm @19 thiamithoxam (Actara 25% WG) A T#id uditd 100 ppm @19 clothianidin (Dantosu
16% SG) ANNLTNAYW 300 ppm @19 etofenprox (Frebon 10% EC) A uidindii 1,000 ppm WAy 413
dinotefuran (Starkle 10% WP) Aqnsudisdil 500 ppm Hilsz@nsnnladunnmnamnnegada fuans
wuzinleasiunianuNasan cafbosulfan (Posse 20% EC) madindis 4,000 ppm Tagidasigus
AIIRUNANVINAL 95 85 85 £560 WAT 80 ANNAAL

&1m5uans fioronl {Ascénd 10% SC) AMKLEINT142,500 ppm Lazans dinotefuran (Starkle 10%
SL) ANLENT500 ppm 1122 ANE AN AN LATLAN AN WA TR AN WL carbosulfan (Posse 20%
EC) Inentadifutinievingy 50 45 waz 80 ANAAL

AUANIATARANNAZLAN (RANTHNUAUMAE) LATANTANAAIN LUDIZRATHT 40 fiaRARIsat 20
ang ladlidanlfunaananmanas lduanAtanneafanunis N ua sl uNas

NANNINARDLTY ANBN1NBdANs WU RIANUNAAN TEFIANWL 48 Falue dnsiad
Auazinnatia  Ailsz@ninwlunnslesiuindan  wawmallusnsaiuneatd  leeans
thiamithoxam (Actara 25% WG) @19 fipronil (Ascend 5% SC) 419 etofenprox (Trebon 10% EC)
@17 dinotefuran (Starkle 10% WP) ay @13 dinotefuran (Starkle 10% SL) 13c&nSnW ngmel

WKLY 100 75 75 65 way 60 1Uasidus AMNANAU LAZLANA NN NADANLUNANNUALANIATTA

AMNALLATRNTUNUAUMAE) LAZAITANAANNLBILRPLAZNTINADN b IEN AN LN A
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Table 1 Efficacy of insecticides for controlling rice black bug, S. coarctata (Fabricius) by

revolving table under laboratory test in 2008.

Treatment Concentration Mortality after application (%)
(ppm) 24 hours 48 hours
carbosulfan (Posse 20% EC) 4,000 80abc 80 a
thiamethoxam (Actara 25% WG) 100 85 ab 100a
etofenprox (Trebon 10% EC) 1,000 65abc 75a
clothianidin (Dantosu 16% SG) 300 85 ab 85a
fipronil (Ascend 10% SC) 2,500 50bc 75a
ethiprole (Curbix10% SC) 2,000 95 a 95)a
dinotefuran (Starkle 10% SL) 500 45 ¢ 60 a
dinotefuran (Starkle 10% WP) 500 60abc 65a
Neem extract 2,000 0d Ob
Tinospora extract 2,000 od Ob
Distil water - od Ob
CV (%) - 34.07 32.61

Means in the same column followed by a common letter are ndt significantly different at 5% level by DMRT

ppm = parts per million

n19nagaU ludgNMWRITI7 (Table 2)

NANTTWUANTINUIU 2 miﬁgﬂu%qmq 83 uay 95 31 lunguiil 2551 WL WA THUANTAT T 1
Lﬁ@%qmq 83 S WU uLuRIMA TuuLaaLaNITe 5 nesiAE uansnanneaRa fuulaclaiviu
a3 usl ldusnsinaiulussasnssadanuans Tmaﬁmmummzﬁﬁwﬂuuﬂqummq’a‘de 18-25
sasautlas Tuanefiuilaslivivansmy 37 frreuilas dwsuls@vanimnistleaiuindnaesanssi
LNAILAAZTUANLTNET ethiprole (Curbix 10% SC)am31 40 fiadanssietin 20307 g7 dinotefuran
(Starkle 10% WP) 8m31 10 N& siatin 20 ARsENs clothianidin (Dantosu 16% SG) 81316 N3 et
20 ARDHAUULTN  carbosulfan (Posse 20% EC) @691 80 TaRARIAELN 20 ART WAL @ng
thiamithoxam (Actara 25% WG) 8#131 2 N fatii 20877 NilszAnininlunistleaiunndm winmy -
11.6-11.6 -19.8 -25.2 La¥ -30.6 LUafidus ANaIAL

nduanIARTI2 Tudinneng 83 i Wi asTinigns ethiprole (Curbix 10% SC) @13
clothianidin (Dantosu 16% SG) @19 dinotefuran (Starkle 10% WP) @19 carbosulfan (Posse 20% EC) 419

o

thiamithoxam (Actara 25% WG) a119uNas1a luutad HRanuauuanaan 9ddmny wlaen lun

417 Tneiutlaawuans ethiprole (Curbix 10% SC) waz@n3 clothianidin (Dantosu 16% SG) AN

WHAIUANNLRRNUIUTRE LAZLANFNYBRR U WL a9 ANLaN thiamithoxam (Actara 25% WG) H9a11471
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o o

WNAIUAANLWINAL 51 53 waz 80 Fasauwtlad Amuanay wilasinuans dinotefuran (Starkle 10%

WP) WAz #196121N carbosulfan (Posse 20% EC) NAa1uuklaanan lanmAaiunfeddnnullas

a3 thiamithoxam (Actara 25% WG) T4AMMIUUNAIUAIANLWINGL 69 60 waz 80 fasauila

o o/ dl 1 1 1 o/ 1

ANaeL TuaneiudadlinugnsnuuNaanan 103 fasaudad
Aududszansninlunistlesiunidanuesansusasaianuan @19 ethiprole (Curbix 10% SC)

LAz @17 clothianidin (Dantosu 16% SG) ﬁﬂizﬁw%ﬂﬁwqﬂuﬂwﬂmﬁuﬁﬁm Tae AT @NsNINUES

413(% efficacy) WinAU535 waz51.5 ilafidus muatau Tuuneh adinotefuran (Starkle 10% WP) LiA%&s

thiamithoxam (Actara 25% WG) H1l92ANTANNWAING B 2UN carbosulfan (Posse 20% EC) '@ HAN

WINAL 36.0 25.3 WAz 44.7 asdus mINasL

Table 2 Efficacy of insecticides for controlling rice black bug S. coarctata (Fabricius) in
farmer’s field at Nakhon Luang district, Phra Na Khon Si Ayutthaya province

during wet season 2008.

Treatment Before After 1 % Efficacy After 2" % Efficacy
appication application application
(15 DAA) (12 DAA)
Ethiprole
(Curbix 10%SC) 30 184 -11.6 51a 53.5

Thiamithoxam

(Actara 25%WG) 25 25a -30.6 80 b 25.3
Clothianidin
(Dantosu16% SG) 30 21a -19.8 53 a 51.5

Dinotefuran
(Starkle 10%WP) 25 18 a -11.6 69 ab 36.0

Carbosulfan

(Posse 20%EC) 26 23 a -25.2 60 ab 447
Untreated check 22 37b - 103 ¢ -
CVi(%) 21.0 27.9 - 20.5 -

Means in the same column followed by a common letter are not significantly different at 5% level by DMRT
DAA = Days after application
% Efficacy = (Ca-Ta) x 100 ( Abbott ,1925)
Ca
Ca = No. of insects in the check plot after application

Ta = No. of insects in the treated plot after application
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d7Uuan1snnang

nsvadaulugn il Jiians

o g

NANNINAZALLSLANDNNUBIANTARAUATIZY Laza13aTAANNNT Tn13Tlaeriunnem

| v a ona 1 a o e‘d‘ d” = 26 ¥ v [ %
wnasan luaniniieadjiRnis wudn asaldaiased anaeeenisrunzideulinld lunisteaiu
Manunasdnging 1dun a9 thiamithoxam (Actara 25% WG) @30 2 n3siatin 208m3 419
ethiprole (Curbix10% SC) 8#91 40 Nadanssain 20 aAT 419 clothianidin (Dantosu 16% SG)
8,91 6 NI FIBNN 20 AR @19 etofenprox (Trebon 10% EC) 8591 20 NadARIEH 8141 20 afTdas
fipronil (Ascend 5% SC)8#51 50 NaaamnIsiann 20 ang @19 etofenprox (Trebon 10% ECY@ks 20
TAAAMTFALN 20 ART LAYANT dinotefuran M3 10 N5 FATIN 20 AMT W3 ANTNWINLANANNNAT A
AuasuszntlesnuniIanuNaInan  carbosulfan (Posse 20% EC) 8m31 80 Nadamssatin 20 ans
NAIRNUNASIE TR 48 daTng Taedaidus mauealNadind. 10005 85 75 75 65 60 LAY
80 MNANAL

AUFUAIATAANNALLAN (FNTHNLRUMAE) BWAZAITAAANDUALANB RN 40 NAAANTFHAUN 20
a 1= ) £ 1 o Yo nI/
an3 THANAN AN AINAIPNLNRILNAS FTUA1T11 48 T2 T8

NSNAFAU LUFNINUITD

Usz@nsnnaasansaidaunszinuuninly T stlasiunidnunasdngdng Tuanimundiig
7 81LN8UATNAN ANTANTTUATATEE N QRBITL2551 NUATMAINUANIIIWIU 2 ATY @19 ethiprole
(Curbix10% SC) 8751 40 Nadansmeiin ‘200ans was @19 clothianidin (Dantosu 16% SG) 8/ 6
N3 platin 20 AR 8,30 10 nilplafin 208ms HuseAnEnIngs lunnslesiunidnunaman w la
WANFANNNADA NUANTHUETNHRINUNNAALNAIUAT AT carbosulfan (Posse 20% EC) 8751
80 HAaRAMNTAANN 20 R 421413 dinotefuran (Starkle 10% WP) Laz @19 thiamithoxam (Actara 25%
WG) 81312 n5FNFaLN 20 as7 Nils2@nannannddnsuwiztincarbosulfan (Posse 20%EC)

v a ena v 1 dl = a a 2 o

nanfsersen luanmiiesdfuiRn suazaninundianudnansi Ausvansninlunn stleeiu
ANSALNAIVA] 1aun @19 ethiprole (Curbix10% SC) 8m31 40 AaRaRsAatn 20 anT Lav@ns
clothianidin’(Dantosu 16% SG) 8791 6 N3 FATN 20 AR 413U @19 dinotefuran (Starkle 10% WP)
86190 10 NS AL 20 AN LAy @19 thiamithoxam (Actara 25% WG) €31 2 N3 AR 20 ART
152 A5 nlunnstlesiunndnuuasnan lugninundimwingnsussiin carbosulfan (Posse 20% EC)

a Aa = o o‘dl ) v v o O o o

AMNUANIAgeLlsrAnsnInvesasaldias iUzt I lunistasiunidnuuasdng
% 1 dl o nal v o o o 1 dll = 1 A
dinn wudnanshenauuztn s lunistesiunidnunaana 1leinnsszualiguuseisalszans
UWHAIMAIAINdNEALIATIHTA (Uszannd 2-5 Aasiaqndnaaa) ldun ethiprole (Curbix10% SC) £m3n
40 NAAARIAATN 20 ART WAZANT clothianidin (Dantosu 16% WG) 6131 6 N3 A8 20 ang 119t

v
o v 1

AuatiuanNANAIsanIamuLarANLaanitsial lHuaranwuandan Inawaisoun aindaya

q
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1o A 1o

114 Table 3 Wu91 @NsviARsTBAR AU WAL Aewini 102.6 U nsels Tnefiuyugandiansuuetin
carbosulfan (Posse 20% EC) @fiunumingiu 84 unsials usiuinfiansnniaiaosuiiuiisudoni
#1721 carbosulfan (Posse 20% EC) feﬁ“@@%luﬂzimwﬁﬁﬁwﬂmﬂmq (moderately hazardous)
@247 ethiprole (Curbix10% SC) UazA13 clothianidin (Dantosu 16% WG) dnaglungu ansniine
1198l (slightly hazardous) (Table 4)
o [ [ % = :/j L% 1 Yo 1= a a % o o o 1
A mFuansainainiimingsiaunsoaglfdn lidilsy@nsnwlunistlesiuindnunasmad

% = Qddl 1 [~1 o :/j a = 1
azpasinimadau laadfauidu n1siuaisdudeninuanng ﬂ?@@qﬁ‘vl,@

Table 3 Cost of insecticide for controlling rice black bug

Insecticide Oral LD, for rat Safety period after spray Cost

(mg/kg) (day) (baht/rai)
carbosulfan(Posse 20%SC) 250 14 84.00
thiamithoxam(Actara 25%WG) 1,563 14 31.20
clothianin(Dantosu16% SG) 5,000 14 102.60
ethipode(Curbix 10%SC) 2,000 14 102.00
dinotefuran(Starkle 10%WP) 2,000 14 46.50

Lethal Dose 50 (LDSO) = is a statistical estimate of a chemical dose that will kill 50 per cent of the test animal

(rat) under stated conditions (milligrams of active ingredient per kilograms of body weight)

Table 4 Acute oral toxicity values ofpesticides divided into various of hazard according to

their LD,
Classification Oral LD, (mg/kg)
Solids Liquids
Extremely hazardous <5 <20
Highly hazardous 5-50 20-200
Moderately hazardous 2-500 200-2,000
Slightly hazardous =500 > 2,000

Resource: The WHO Recommended Classification of Pesticides by Hazard and Guidelines to Classification

1988-1989



242

1 a
LANAITRNNEAN
NINATINNTNHAT. 2542, UNAIUAT 1azN19Tleaiuindn. narsuwiui. nguuideunasAngdinasmyiaiies
W9, nedNguazdRIIne.
fisunn. 2547, uBANIIY: ANINNARUNAINITEN AmFunNRugT. Fuawn pefl Tamadis A1rin. 52 uii
W LINE. 2551, NSANEIANMAEINBTRINANEAT1IT LN 1HBIAINNITINANETRI UNAINAT TN
naenuIdEszant] 2551. 2 wiin
L = LS o v ° o ool ! o o
Audddednanmiil. 2551, Meeuan1un1sninigssLInreednginalsrandilnin 26 sxudnadun 20-26
WOAANIEU 2551, 1 i (lenansgndnin)
q¥mid gaeaeel. 2544, Fewinisdnnisusasdngdinnlaedtnannay . Teindguynannsninianemetvislszmea
Tne anrim ngamne. 262 uii,

v a =

Aninadeeninenivg. 2551, Auuztinstlesiuidnunacuasdnidngiin T 2551, dolinuazdnainen.
NINATINTTNHAT. 279 UTi.

Abbott, W.S. 1925. A method of computing effectiveness of an insecticide. J.\Econ. Entom. 18:265-267.

CIBA-GEIGY. 1992. Manual for Field Trails in Plant Protection. Third Edition’ Revised and Enlarged. Plant

Protection Division, Ciba-Geigy Limited. Printed in Switzerland. 271p.
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aaswaansslandtinana
Virulence of Brown Planthopper (Nilaparvata lugen, Stal) on
Differential Resistant Varieties and Certified Rice Varieties

o o 1)

o = o o o ;2) ada 3)
W TEIIBNL UNUN ATTAUANA T URU LRENITITUL

4)

ANTR mé’@ﬁﬂim’?ﬁg N9T0UNTI0L AUAINY ANDH NeWag

o o

desmnd aunsuy’ nus ilannzsy”
Patchanee Chaiyawat” Wantana Sriratanasak” Nalinee Chiengwattana3)
Apichart Lawanprasert K Wannaphan Jaqnlapas) Satit TayapatoharaG)

Chairat Channoo” Phamorn Pattawatang7)

Abstract
Virulence of brown planthopper (BPH), Nilaparvata lugen Stal) on rice varieties in
Thailand was studied. The objectives were to detect differences in damaging differential BPH
resistant rice varieties and a set of certified rice varieties in major irrigated rice growing areas of
Thailand. Thirty-four BPH populations were c¢ollected from 17 provinces of the upper central,
central, lower northern, western and eastern.regions. Mass rearing was conducted to obtain F,
and F, generations. The differential, set’of BPH resistant rice varieties carrying different resistant

gene were Mudgo (BphT), ASD7 (bph2), Rathu Heenati (bph3), Babawee (bph4), ARC 10550 (bphb),

= o
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Phra Nakhon Si Ayutthaya Rice Research Center, Phra Nakhon Si Ayutthaya 13000, Tel. 0-3524-1680
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Swarnalata (Bph6), T12 (bph7), Chin Saba (bph8), Pokkali-white (Bph9), Pokkali-black (Bph9)
and IR65482-4-136-2-2 (Bph10). The set of certified rice varieties were PTT1, CNT1, SPR1,
SPR3, SPR90, PSL2, RD31, RD23 and RD7, with a susceptible standard variety TN1. Seedling
box screening techniques and Standard Evaluation System for Rice were used to detect the
reaction. Only 32 BPH populations were grouped by cluster analysis according to virulence
reaction. Results indicated that when testing with the differential set of resistant varieties, at 0.16
coefficient, BPH populations could be identified into 9 different virulence BPH groups, andsthe
differential set of BPH resistant varieties could be identified into 4 groups. Similarly, when testing
with the set of certified rice varieties, at 0.175 coefficient, 6 groups of BPH andw3'groups of

certified rice varieties could be classified according to the virulence reaction.

Keywords : brown planhopper Nilaparvata lugen (Stal), virulence, certifiedrice variety, resistant

gene

UNAR A
o k4 o Y k4 4 o oo dy
ANULI luNsInane g inaAun Uy Insgukaz iU usesteanaensiag
e 4 = | ° o ey oy
armnaludszmelng ieAnstenauuansdIa AN NNsNa e Ui U uNIATg
4 o oo dgj = 091 { 1 ° 1 o o dld
LAz ugIUIeareanaeninn@tNAANANFANT AUl 34 naNLITa1 ng AN 17 Sandn N
A g Aty lunistgnidnagatsenauliyannianans Manzduasn nMARzduAN NAMTHaADUAN
LATNNANAWABULY 183Ll9uinA tRgiAeTenausaznauuNas HFgauiu  F-F, Hinivmaasy

[

ViU unuNngg IRl awIn 0 Wug waz 1 areiugniEusinuniusemannseinadiinia
Faumgen 1-9 Talduf Mutigo (Bph1) ASD7 (bph2) Rathu Heenati (Bph3) Babawee (bph4)
ARC 10550 (bphb). Swarnalata (Boh6) T12 (bph7), Chin Saba (bph8) Pokkali-white (Bph9)

-

Poklali-black (Bph9) waz IR65482-4-136-2 (Bph10) WasnAAaLALLAT19WUETLTBR 1MW 9 1]
Ao UnnEaU daum 1 qwasnuts 1 gWesnias 3 qwestuijs 90 fiwnylan 2 na31 N123 ua N7
o o 1 ad A a . . a
wazfigeanuaningg1u N1 Aanmasenldimailared seedling box screening uazlsziiinaany
sulsalunisinanaaeunaslng sy Standard Evaluation System for Rice (SES) 284 IRRI Wz
AAsziidiasa wuL cluster analysis KANMTIATIZI NUFT ieNAARLRLGENF UNIUNIATTIN 10
WUGUAY 1 Aeug AUNgNUNAY 32 NN WUIIT coefficient 0.16 AMnNTAUL INANINAENTEINAR
Winaeeniiu 9 ngu uazitnguaasiuiisiiunuNinsgueenidly 4 ngu Audisenu

suusdlunieinaneiuging eneaeuiunguuaas 32 ngu d1riugiuses 9 wug wudm



245

coefficient 0.175 AnsnuLnguinaanszlnndnn el 6 ngu uazuLnguaesdinniugiuses

P 1 asa v Y = o
16uilu 3 ngn mndffsenANguLINTesTugEinangninans

[

AdATY | WAENITIAAATNANE AINTULIIUNNIINaNY G195 uETUses BudunIu
o o
AU

'
a =

dgj a 091 = o Y A
mﬁzmmmLwaﬂﬂizimmmmau@ﬂmnumm&lmmmwuﬁ ﬂWQW‘ﬁWQuWﬂQﬂ N3k

3

] 9
o a

ANTLANNNARUNAILAYIBIANITNBITNIUUEEIANME A AU MR AN AN O 1RNIZIRITNE
Py = s o i~ o A A a4 v
nazlandinmnna namaanselnndtmaluwasmainsndiuasutortinserugnaiuanumi

2938199 u5 1w 1#99m159  (Denno and Roderich,1990) vinliinaans:Ianduinjagasnsntiusn
uaziinawulszans lwdnaiugnanoulgnlsluszazinadu vinliiugdrenduniusemas
nrzlam@nmaniane i luaanisanda annsAnsusSogawa WALl 2528 NilssinAdulnilide
wwannszlnndninaiuaINsdininatediniugfiuniu Cisadane Tuivui Central Java uazlull
2531 waanszlnndnmafin N193vLNa annaaaun lidgadtenug lnsludnwuzimaoaiuiy
dszmednlatiie nelull 2531 nsuustihdudinliimauilgndnagnesnis 60 uaven 2 Usiann
WU INAENIEIAAATNANARINITINN AN RUEE1QWTITLT 60 uazifiANssrLIAet19guLIalung
w115l 2532/2533 Dangunl 2533/2534 avibwuiditnnaaulgnaaiuiadeviianiunuam
o o QI 1 a dgj =1 o” o A ¥
ArAnyEesianiainnisszuinesnasnsyiap@iinia vt (2539) lAdszanaenansluumnaniy
A4 A oA g s P g s o oo
NuNevesTTinrenanssinndnBAsATl Id AsnszTandtimauunamiiugness

-8

uANFNgeEetALAUIENIN NAN LTI Neg AN)RNNAFAIN] ualBUNATHATNN 1 INANTWE
| = a = (9 | o . °
nelunguiszransmaianadnbilsrunns 10 W ANHUTAINIUL (virulence) TuN1sinaneues
g Py @ = o A a A o g ~ &
waenselandtiingAdzfnislasuilamisiugnesunieluaasiinimaaiu iwaansyinndiimnig
[~1 dld o o v v o o v o M v :/j
LﬂuLmeummmmmiumiﬂmmﬂuL°nWﬂuwuqﬂaf:mm@amwuﬂmimlmmiwmu
(Claridge 1990.Claridge and Hollander, 1980; Claridge and Hollander, 1982; Claridge et al.,
1985; Denne<and Roderick, 1990; Gallun snd Khush, 1980) Sogawa et al., 1987 18AN1IAN
o o ev g P o a & o Ao ! !
suusttunisanavuginnresnaenselnndriinianiintuluundindssmaAdsaany wudings
1[5% "NsURUNAENTLIAAR UM ANLA RN N U T LAAL LI ARz azN 19 nar Wl Aw 200
NlaLmg ﬁmma;mwﬂumarﬁmwﬁuﬁmﬁLmnrfmﬁu@mqﬁm \aiClaridge et al., (1985) WLANAE
= 091 dl a rd‘ 1 % A 1 dgl dl =l
n7elARANNAIA NNIAIMNANINYRAIAATAUANFANAUNTENIAINAWNNUN  AzdiANguLeliunIg
o o A Vo Vo o sy o ! g & P R R
Naedanuanseietinedniau Wugiansunuenasnssian g a lununuilieaas

1 1 dgl al 091 d” dldl % dl dgl al 091 1 d” dl
@@uufamL‘W@ﬂﬂi:‘ﬂmMmm@iummwumﬂm WasanwmaanzinaduAa UL AN



246

Y vy
¥ o o Y o c

anwuraNguuss lunadinanauginon iinieun ialiauediunisUsusavesunauaziug

] 9

[ 2 7
aAd A o

v A
dnoinmmnsnstgnlumennuiiig
a a o d” :/j Il a 1 d” =l
nsauuANAntedlaaNIdell Metluannmgu ngudszansresndeanssinnd
'y ! & A & A P e a - Ao
tmnalunsazianiunise luNunndANLaNFiu NN RAans aziansmy AN
(vilurence) Tunsinanesiuginounnsinsainnguilssamuasaanaanssinndtiniaainannunnis

Trawsaznguilszansraanadansclnndiinaazinistfudalunisvinanaiugdnanlgnas luiag

k7 | v
= v AKX o

WUl ] uAdetAadngUsrasAiieAnEAN wans1aesAnNguLes N s augEag

4 ¥ [ 1 I dldld o o v
ATRNIUNTINTITU LL@S%’]QWH@?U?@\?INLLWW mwu‘wwmm*mfmmmalium'a“ﬂqﬂmqmmﬂixmu

o aa
AUnsalLazInNg
aulnsal

-

1. Lmﬁmﬁuﬁmﬁmmummﬂm 10 Wug Uaz 1 ANeWUg
(=3 [ Y [ [ X [ 6 (=3 [ 6

WAANUGENRUETUI09 9 WG WaINARNUE TN

NIUALNUNAIIUIA 40x40x70 UFALNAT AU 300/DFE hazuaanaALNAY

NITONAUNT TUIALEURNAUENAN 8 T3 47191 2,000 U

DNARINZRUUNA 100x250%15 LEURLNAT AU 16 U

B 1dau1m 105x250x100 LHURLNAT AU 16 Fin

NTLULWANERN UUIA 8x12x5 FIURLNAT 211471 3,000 T

nazuz1fiaunm 45x60x104a3@EIRe 211491 100 1u

© © N o o K~ W N

TRNWIE NTZANEHINNZTD NABINZTT weWTWNLTS uazwaaRmn mylar
aa a o d”dad o a :/l o dgl
26N15  NUARYUTNENATAUNUNIT 3 TURADU AL

1. mssq‘uswLmzﬂgnmma%’wﬁ’uéﬁ'\umummmu

Qq L.

'
[ %

% o Y % o v al o ' e R Ao £

IHusuiuginafinununinsgiuainaugidadiaanys A muau 10 Wug J9lEuAimm
fenAnNslARdNIANa A9l Mudgo (Bph1) ASD7 (bph2) Rathu Heenati (Bph3) Babawee
(bph4), CARC 10550 (bph5) Swarnalata (Boh6) T12 (bph7) Chin Saba (bph8) Pokkali-w
(Bph9) Poklali-B (Bph9) uay IR 65482-4-136-2-2 (Bph10) Ugnaenadaedarinanlutiadiuus
211A 40 T AU 20 Ue 7 Ay 30-57 ne uavtlgnlunszang ey 5 ne uazlAiunaadnousias
o -8 b2 :/J % [ Y o o [ '8 s o Y al A = o/
Wug WiansialisusnAugdnafusesanuau 9 Wug anAuidednalyusiil As Uyusiil 1 daum
1 gWITOULT 1 GWITTULIT 3 AWITTULT 90 Wivnylan 2 NB31 N123 uax N7 A uIuRuiay 5 Alaniu
:/l dy v 2 a 1 1 dl dll v dgl o dy
wiillddgndng ne 7 Tunseonsuarlunszusnanasinatnsiaiiias e ldiaenaenasa uauWae

doy all9/|n/ 1 r—‘lyai YN Y o 1 ] dl A v o Y

nazlandunenanlfguannnanusazimenun lilasseuunasiu F-F, inaldnasauiunuginng

4 1
mumummﬂmmiﬂ



247

2. MSRLNALNENANINAENTEIARRUIAIAUARLLUA N

o

3 1 dgj = 091 dgj dl o o o dl [
ALFet 1 NaNIEInARNAIAA N AIUNLNEAINT JLANUN AU 17 a9nidn NuTlu

uwnastgninandrAnyaesdszmaluniamiianauats N1ANANAIULL NNANAIN NARYILEEN UAL

]
a

medusn deldundmdn Nunylan Aans wATasss Taum aNLF AL gWITTULT 81aNes
= = = = a ¥ = =

WIzUATATAEBEN UNNEIH UATWIEN UT1AULT aUlTUNTT ATTUAN ITLT INTILT wazuATLlgy
AU 34 NN TusazNgNUNAIAINUAATIIANWNNIAL TS na7 Tuusaznss auLuNaIRsY
88U U F,

]

o oY L4 L4 o dao
3. MINAFAURUGTAUNUNIATFIVUASTIINUFTUTDS
idgeumaenssinndiinaden 2-3 nmeasuALdRUA N UNFTT W [

10+1 Wug wazdnariugiuses 9 ug uazdinariugeauuwannsgiu TNT 41u9u 3 8471835 Genetic
Evaluation for Insect Resistance in Rice 184 IRRI (1985) ¢33 seedbok sereening IneIFHNAY

& e g Py F o ooaa oA 21y o <o o
nsaassisgeunaenszlandtInauasnaANAUALEaTuN 2-3 T lAdauauNin engaesuNaanly

& 1% o & P4 dld o 1 :/I IS4 | o dl
nageUfesaanAsediuefgresfunainanAne Tnafeeutaiigwivasstinfeaiuden 2 uay
3 uazfiundndnnfiesiiony 7 Ju lnedin1masesues Heinfiehs et al. (1985) Ugnfiundndinanay
naaauliitiens 7 5 lnasisannscuzindannuilgn (dazuzldiaun 45x60x10 Lrumiung ) ldaun
Tuazieaalunsvuzgelszann 5 wufung N3eslBinlgnaIuuu 19 TeINsz Uy Yeiuseday
a dl v v | ! 1 dl dI

5 [uAmNA? 199z AT89RNuL1919 13 una ueidpsvuzeanidlu 2 dou Tneuiiepansananangees
NITUTATNUUIAIINEND IHANUIUTEY  26400960NTTLE (ABULUIBINITUZH 13 WDI LATABUAN

v

= A & v v fAand g a0 o Ny @ N -,
AANNTEULH 13 LLDA) LN@LﬂumuﬂJWQV]NVLGﬂGﬂ@QLW@Hﬂ?giﬁmﬁu’]m’]@ WﬂVLQLﬂuLQ@’] 6 AU WLTDLHNAAUN

D

o o 1

o | a dl % 4 b% dl |
Pazinmageuiiiungd 24 sumiins (Hesiudinengls 7 44 sadauresunasiineanunaziiu
[ dl o dl = P -4 ¥ nl/ dl -4 QI =KX o -4 1
Jaf 2 wazdeh 3 wen) datisNandngli 48 dalue WewandnaBusenasinndndinrecusiay
wugunFasluwnanudiFedld wug 1 una dgn 20 winsieiug MRugiunuNInggL N 23
wazudeeuuexnIgiu N1 Ugnaswiuavinetenssusnauuu uarliwugaeaulennsgiu
N17 wasiugAmIuNInsguanesis 90 dgniladnuituasfinufineaeensruznenand 1

=

nazugylgnanaviannannldliluniadang@niaunn 100x250x15 mwummmg udalatinluaudinga

Py

A0'8 TIURLNAT Wetlasfunannsuniy  (enedenzdliun 1BCliRTaun  105x250x100
LERLNAT) Lﬁ@é’luﬂéﬂﬁﬁmﬂﬂ@i 7 5 ldigeunannszlnndinmnatedl  2-3 41u9m 8-10 Fasedy
mfmL%ﬂslﬁml,mmzﬁummﬁmmmﬁm’fuiﬂd@mmmmgm TNT wazn17 mgiszanns 90
wafidus visadseunns 7-9 1 uasannlaeu Nae waslfiAsuuuAINgzUL Standard Evaluation
System for Rice (IRRI, 1988) Lmzf?hLLuﬂﬂ@:uLwﬁyﬂmgimm%ﬁmmﬁmqu 34 ngu Anel cluster

analysis



248

L4
NANISNARNDILAZIAIT O
1 dg/ al og/ 1 o 1 o dg/ dl o [ ¥
naunaanszlnnAtnAal F,-F, 1191 34 NaN ANAIWIU 34 wenuinly 17 4audn 16
UUNAIUAAZNENNMAFBLALNUEINAUNIUNIATFIUN 10 17UT waz 1 a1esiig uazdiniugiuses
o ¥ o 61 o 1 dgj al 091 dgj dl
9 ¥iug wazdriugeeuuanInggiy  TN1 uansmageLiunguinasnszlnndiinia anfiuily
FandnusaziaNui (Table 1) Asil (1) SandanszunsrATaseen 41951un1uuIRsgIU Rathu Heenati
(Bph3) uanaUfinzensinunu (R) ﬁi@ﬂzjw,waﬂﬂizimm%ﬂﬁm@mﬂ 2.9N5a 2 898 2.u791zau
a.u79W3 8.0 uay 0.a1011MaN Wazding IR65482-4-136-2-2 (Bph10) FNUNIUAaNguuNaIAn
a.91(50 uay 0.998 uazdnnriugiusasinnlan 2 frumiusanguuuasain a.vnie uagEwW naay
3 = v 1 A a [ % o = v
ANGNTITULT 3 AUNUNFUUNAIAINTINGE UATLNLLRN (2) SaningnIsnuls uaxiasilga 417
UnusT 1 finunuslenguinasnselnnduinna o ATLsvaus A qnssniE _UasRaNLNAIaIn a .
1 v a a v 1 d” =l 09}
LAY 491119 Wnylan 2 Lazqnesnils 3 Aun1unaumannIzinn@ionigain 8 . uaas (3)
o o = =l % =% % v o 6o
QNTALNNEIH UATUIEN INTTLT Lazdeum 1uummumumm§m WAL UG TUIDILARS
Uffsenfumusengunaenszlanduiinia an aleslyuoil Bilesuasuian eeainge iumn
= = = ¥ o o = a v .
UaT @ UNNWA LAY AN 8 LNBWTILT kAT @ Lantiey (4) AMMdAUsAuYT 419 Rathu Heenati
aasa v 1 1 = a = o a o
(Bph3) wanaL)isenfiun1uge (HR) Aenguunadand@imnIng #suivan alssdunaneniuniys
a v a [ % 1 1 = a = [
WAz 8.1415 daudnaiEnlan 2 AuniuFeng NLNAIANN @ ATNYNING 8 Aiuiuan o Uszdunanu
= [ = [ | L = = = =
LAY B.U00 UAT 119gNITNLT 3 AU useNAutiiasann @ ATNNIng, a.fulnan uaz aunn (5)
Tadaenglan uasians 4 Rathu Heepall (Boh3) UM UGBNGNUNAIANN BlaINElaN (A.5ANIN)
o Qf o Y | v = a
LAY B.39N8Y (A UUBINTZ) UAT S luzia uay 2. InaUseyiudng daudng gnasoiy? 3 Waylan2 uas
TIUIN T ATUNIUABNFUUNAIAIN .ﬂﬁ@qﬁwmiaﬂ(m.dvmw?ﬂ) LAY AN (FLUUBINTY) LAY zgwa?imq%
AN IUNANUNAIRNA, NFWNN (5. uueguan) douludsudnians daagnesnuiiss uas funylar
k% | = an o o [ [ a v .
ANUNTUNANUNAEIIN A LHeART LAz 8 Tnnzia mua1ay  (6) S9udn anys 419 Rathu Heenati
(Boh3) uanaLfTzanfinun1uguHR) Aanquunatann aninge uazann atinundl (a.aadianufia) uay
b % 1 1 £ dl
AN (R) ARNANLNANAN B.UTUNH (A.NUNDA1)
HATURY cluster analysis WLAIN LﬁmnM@uﬁuﬁmﬁmmummﬂm 10 Wuguaz 1 e

o & o 1

WUGALNGNUNAYL 34 NGN WU97 coefficient 0.16 mmmLL‘Li\m@;uLwﬁyﬂﬂizimmﬁﬁwmm@@mﬂu 9
naw (Fig. 1) LL@zLLLi\‘m@imquﬁmﬁmmummgm@@mﬂ W4 naw (Fig. 2) mudfizenannu
TULIN "Lumarﬁqmﬂﬁuﬁ%wmfﬁwﬁmLwﬁyﬂmz‘imm%ﬁﬁmﬁaﬁu§§u3@ﬂ 9 Wug LarNufaauue
WM TNT Wug5LIR9 9 g waziilenagauiudng wudnfl coefficient 0.175 &nansa WX
Waens=lndnnmnaily 6 ngu (Fig. 3) wazuienguaasinnwugiusasléiflu 3 ngu (Fig. 4) ax

UfAseANIULII eI ugdnagninae



249

d7Uuan1snnang
nandszananannszlnadninia 1w 32 ngn a1n 17 4andn lwasnunlgniiam

galsznundrAnylun1Anats NMANANAAUL W NMAMUERAUANN NMARZIUeaN LasAzIUAN &

AYINUANANTEIAIN TR TN ae U U ILAIWIN 10 Wuduar 1 @naRugiiEy
Frum FausAEu 1-10 LATHAINUANEN AN TULINTEINIINAN R LT TN UE s A 10w
9 Wuf HAYeN cluster analysis mmmuﬂmzﬁmmLwayﬂmf::‘l:mm%ﬁjﬁmammzﬁummgmmlumi
nanadnaiuniuninsguiiy 9 ngu uaznguaesdinaiugfiuniunnsg e 4 ngu AaEseT
mf;Wm;uLL?@TuﬂﬁiﬁW@ﬁﬂﬁuﬁﬁqm@aLwﬁyﬂmzimmﬁﬂ”ﬁma LL@S@’]N’]?GLL‘]_iQﬂ@:Nﬂﬂ\‘leayﬂm‘ﬂﬂma
‘lijﬁﬁlﬁ@iﬂﬂ’]?ﬁ’]@’]ﬁl%ﬂﬁﬂﬁﬁﬂ?ﬂdLﬂu 6 Nqx Haznguresitaiugiuseilu 3 nqueaNszAuAN

suusslunsnanesiuginsseanaanszianduinia

ANTRUA

2RURUANS AT ATNIA 1A3UNT TdU8eN19IAZY Gluster

LANANTD19DY

Wit feidail. 2539. yuuaq 04 Forilareanaensinnddnmad . 0128193 NN AT 14 (1) : i1 56-30.

Claridge, M.F. 1990. Variation in pest and natural enemy popolations relevance to brown planthopper control
strategies. Pp. 14-154 In : Pest Mamagement in Rice. Eds. Grayson, B.T., M.B. Green and L.G.
Copping. Elsevier Applied 3Science Publishers Ltd. UK..

Claridge, M.F. and J. Den Hollander. 1980. The “biotypes” of the rice brown planthopper,Nilaparvata lugens.
Entomol. Exp. Appl. 21+ 23-30.

Claridge, M.F., and J. DemHallander. 1982. Virulence to rice cultivars and selection for Virulence in
populations of\brown planthopper, Nilaparvata lugens. Entomol. Exp. Appl. 32 :13-221.

Claridge, M.F., J..Den Hollander, and J.C. Morgan. 1985. Variation in courtship signals and Hybridization
between geographically definable populations of the rice Brown Planthopper, Nilaparvata
lugens (Stal).Biol. J. Linnean Soc.24:35-49 Denno, R.F., and G.K. Roderick. 1990. Population
biology of planthopper. Annu. Rev. Entomol.35 : 489-520.

Gallun, R.L., and G.S. Khush. 1980. Genetic factors affecting expression and stability of resistance. Pp. 63-
85. In . Breeding Plants Resistant to Insects. Eds. Maxwell and P.R. Jennings. John Waley,

New York.

IRRI. 1988. Standard Evaluation System for Rice. International Rice Research Institute, Los Banos, Philippines.
54 pp.

Sogawa, K. Soekirno and Y. Raksadinata. 1987. New genetic makeup of brown planthopper (BPH)

Populations in Central Java, Indonesia. Int. Rice Res. News. IRRN. 12 : 29-30.












253

MuangLagdauri

029 02 016 009 0o

coefficient

Fig. 1 Cluster analysis of 32 BPH populationsion data obtained from reaction of a differential

set of BPH resistant varieties carfying different BPH resistance genes.
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Fig. 2 Cluster analysis of a differential set of BPH resistant varieties on data obtained from

reaction of 32 BPH populations.
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Fig. 3 Cluster analysis of 32 BPH populations on data‘obtained from reaction of a set of 9 Thai

certified rice varieties.
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Fig. 4 Cluster analysis of a set of 9 Thai certified rice varieties on data obtained from reaction of

32 BPH populations



Table 1 Reaction of the differential set of BPH resistant and certified rice varieties tesed with 32 BPH popatations
Brown Planthapper Populations from different locations
No. Resistant rice variety
Hunca Sangkaburi Manorom Maung Pijit ~ Potala Popratubchang Watpric Nongpra Nougkame Mahasorn Tawhong
BPH resistant variety
1 MUDGO (BPH1) HS HS S MS MS MS MS S MS HS MS
2 ASDY7 (BPH2) HS HS HS MS S S MS S HS HS HS
3 Rathu Heemati (BPH3) S S MS MR R R HR R MR R HR
4  BABAWEE (BPH4) HS HS HS MS MS MS MS MS MS MR 4
5  ARC 10550 (BPH5) HS HS HS S S MR S MS S HS HS
6  SWARNALATA (BPHS6) S MR MR MS MS MS HR MS MS HS HS
7 T12 (BPH7) HS HS HS S MS MS MS S S HS HS
8  CHIN SABA (BPHS) S HS HS MS MS MR MS MS MR 8 4
9  POKKALI (BPH9/1) white S S S HR MS MS MS MS MS 8 MS
10  IR65482-4-136-2-2 (BPH10) S HS S MR MS MR MS MS MS S MR
11 POKKALI (BPH9/2) back HS HS HS MS MS MS MS MS MS - -
Certified rice variety
1 PTT1 MS MS S MS MS S S MS MS MS HS
2  RD31 HS S S MR MR MS MS MR MS - -
3 SPR1 HS MS HS MR MR MS MR R MS HS MS
4  SPR3 MS R MS R MS MS R R MR MR 6
5 CNT1 HS S S MR MS MS R R MR HS HS
6 PSL2 MR R MS MR R MR R R MR MR MR
7 SPR90O HS HS HS MS MS MS MS MS MS HS HS
8 RD23 HS HS HS MR MR MR S MS MS HS HS
9 RD7 HS HS HS MR MS MS MS MS MS - -
10 TN1 HS HS HS S HS HS MS HS S HS HS

HR = highly resistant, R = resistant, MR = moderately resistant, MS = moderately susceptible, S = susceptiles, HS = highly susceptible
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Table 1 Cont. Reaction of the differential set of BPH resistant and certified rice varieties tesed with 32 BPH popatations

Brown Planthapper Populations from different locations

No. Resistant Rice Variety Muang
Saihoungkaew Bansang Srimahapo Sri Mahosot Prachantakham Kabinburi Nadee, ““MuangPetburi Koewyoeo  Prathumtani
Lopburi

BPH resistant variety

1 MUDGO (BPH1) HS HS S HS S MS HS MS MS MS MS
2 ASD7 (BPH2) HS HS HS HS HS HS HS HS S S S

3 Rathu Heemati (BPH3) MR HS MR MR HR HR HR HR MS MS MR
4  BABAWEE (BPH4) MR HS HS HS HS { HS MS S S MS
5  ARC 10550 (BPH5) HS HS HS HS HS HS HS HS S MS MS
6  SWARNALATA (BPH6) MR HS HS S MS S HS MS S S MS
7 T12 (BPH7) MS HS HS HS HS HS HS HS S S S

8  CHIN SABA (BPHS) MS HS S MR S S HS S S S S

9  POKKALI (BPHY/1) @112 S HS MS S HS MS S MS MS MS MS
10  IR65482-4-136-2-2 (BPH10) MS HS MR MR MR MR MS MS S S MR
11 POKKALI (BPH9/2) &An - - HS HS HS S HS S MS MS MS

Certified rice variety

1 PTT1 HS HS S MR MR MR MS MS MS MS -

2 RD31 - - HS MR MR MS S MR MR MS MS
3 SPR1 MR HS HS MR MR MS S MR MR MR MR
4  SPR3 MS HS MR R R MR MS R MR MR MR
5 CNT1 HS HS HS MR MR MR S MR MS MS MR
6 PSL2 MR HS MR R R R MS R MR MR MR
7 SPR90 HS HS MR MR MR MS S MS MS MS MS
8 RD23 HS HS MS MR MR MR HS MS MS MS MS
9 RD7 - - HS HS HS HS HS HS S S S

10 TN HS HS HS HS HS HS HS HS HS HS MS
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Table 1 Cont.  Reaction of the differential set of BPH resistant and certified rice varieties tesed with 32 BPH popatations

Brown Planthapper Populations from different locations
No. Resistant Rice Variety
Muang Nakom Nayok Ongkaluck Banna Pakphae  Thareau Uthai Bangpa-in Bangchei  Pache kadbaew luang  Sri-prachan Banglane

BPH resistant variety

1 MUDGO (BPH1) MS MS MS HS MR MR S MR HS S - -
2 ASD7 (BPH2) MS MS S HS S HS HS HS HS HS - -
3 Rathu Heemati (BPH3) MR MR MR MR R R HR 5 R R - -
4  BABAWEE (BPH4) MR MR MR MS MR MS L 4 S MS S - -
5  ARC 10550 (BPH5) MS MS MS HS HS HS HS HS HS HS - -
6  SAWARNALATA (BPHS) MR MR MS MS MS MS S MS S S - -
7 T12 (BPH7) MS MS S HS S HS HS HS HS HS - -
8  CHIN SABA (BPHS) MS MR MS S MR MS HS MR MR MS - -
9  POKKALI (BPHY/1) @112 MS MS S HS MR MS S MS S MS - -
10 IR65482-4-136-2-2 (BPH10) MR MR MS S R R MR MR MS MS - -
11 POKKALI (BPH9/2) &m0 MR MS MS HS MS S HS S HS S - -

Certified rice variety

1 PTT1 MR MS S S MR MR MR MR MS MS R R
2  RD31 MR MR MS MS MR MR S MS S MS HS S
3 SPR1 MR MR MS MS MR MR S MS S S HS HS
4  SPR3 MR MR MS MS R MR R MR MS MS MR R
5 CNT1 MR MR MS MS MR MR MS MR MR MR HS MR
6 PSL2 MR MR MS MS R MR MR R MR MR HS R
7 SPR90 MR MR MS - MR R MS MR S MS HS HS
8 RD23 MR MS S - R R HS MR S S HS S
9 RD7 MS MS S HS R HS HS HS HS S HS HS
10 TN\ MS MS S HS HS HS HS HS HS HS - -
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