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Rice Varietal Manipulation to Reduce Brown Planthopper Outbreak
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Abstract

Rice varietal manipulation to reduce brown planthopper (BPH), Nilaparvataylugen Stal
outbreak was studied through detecting of differences of BPH virulencé /n *damaging a
differential set of BPH standard resistant rice varieties and a set of certifiedyriCe varieties in major
irrigated rice growing areas. 81 BPH populations were caught from\80 districts (Amphurs) in 16
provinces of the lower northern, central, the eastern and western, region of the country. BPH
mass rearing was conducted to F,-F, generations. The differential set of BPH standard resistant
varieties carrying different resistant genes were Mudgo (Bph1), ASD7 (bph2), Rathu Heenati
(Bph3), Babawee (bph4), ARC 10550 (bph5),sSawanalata (Bph6), T12 (bph7), Chin Saba
(bph8), Pokkali (Bph9), and IR65482-4-136-2-2 (Bph10). 72 BPH populations were tested with
the differential set of BPH standard resistant varieties. The set of certified rice varieties were
PTT1, CNT1, SPR1, SPR3, SPRO0/RSIE2,/RD31, RD23 and RD7, with a susceptible check variety
TN1. Seedling box screening_techniques and Standard Evaluation System (SES) of IRRI were
used to detect the resistant reaction. Differences in virulence of 72 BPH populations were
analyzed by clustertanalysis to group the similarity matrices. Results indicated that when testing

with the differentiahset of standard resistant varieties, at coefficient 0.87, 72 BPH populations
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could be grouped into 11 different virulence BPH groups, and the differential set of BPH
standard resistant varieties could be grouped into 6 different groups according to virulence
reaction. Similarly, when testing with the set of certified rice varieties, at coefficient 0.84, 81
groups of BPH could be group into 20 different virulence BPH groups and the certified rice
varieties were individually different. Reduction of BPH outbreak could be manipulated by
recommending farmers to plant the different certified rice varieties in 80 districts according to

the resistant reactions in each district.

Keywords : brown planhopper, Nilaparvata lugen (stal), virulence, rice varietal manipulation,

resistance, resistant gene, cluster analysis.
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Fig.1 Cluster analysis of 72 BPH populations on data obtained from reaction of a

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

reaction of 72 BPH populations.
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Fig.3 Cluster analysis of 81 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 81 BRPH pepulations.
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Table 2 List of certified rice varieties which are resistant to brown planthopper in the northern , central , eastern and

western region

certified rice Amphur
Province
varieties Moderately resistant Resistant
Prachinburi Srimahapo , Srinahosot , Prachantakram
Nakorn Nayok Muang
PTT1 Phranakorn Sri Ayutthaya Thareau , Uthai , Bangpa in , Bangshai , Maharat
Bangban , Pakhai , Bangpahun , Sena ,Bangchei
Sakaew Kao chagun , Arunyapathed , Wang somboon
Phitsanuloke Wangthong Wat'boat
Pijit muang , Poprathubchang , Tapanhin , Wang sraipune
Prachinburi Srimahapo , Srinahosot , Nadee
Nakorn Nayok Muang , Ongkaruck
Phranakorn Sri Ayutthaya thareau , Uthai , Banphak , Maharat , Bangban , Pakhai ,
RD 31 Bangshai
Petburi Muang
Ratchaburi Muang
Sakaew Kao chagun , Arunyapathed , Wang somboon , Muang ,
Angthong Muang , Sawangha , Wisetchaichan;"Pothong ,
Chaiyo , Samko
Phitsanuloke Bangrakam , Nearn‘maprang , Muang Wangthong
Phijit Wangsaipoon ,Banmoonnak ,Tabcloe,Samngam,Potala Tapanhin
Prachinburi Srimahap0 , Srimahosot , Nadee
Pathumtani Muang
Nakorn Nayok Muang , Ongkaruck
SPR 1
Phranakorn Sri Ayutthaya Thareau , Uthai , maharat , Bangban , Pakhai , Sena
Petburi Muang
Ratchaburi Muang , Patharam
Sakaew: Wangsomboon , Wangmamyen
Angthong Sawangha , Muang , Wisetchaichan , Pamok , Chaiyo
Phitsanuloke Wat boat , Prompiram Muang , Wangthong
Pijit Samngam Tapanhin , Wangsaipoon , Muang
Chainat Muang Sankaburi
Lopburi Banmi
Saraburi Nongdone
Prachinburi Bansang , Prachantakam Srimahapo , Srimahosot , Nadee
SPR 3
Pathumtani Muang
Nakorn Nayok Muang , Ongkaruck , Pakphae

Phranakorn Sri Ayutthaya

Uthai , Bangchei , Banprak , Maharat , Bangban , Pakhai ,

Thareau , Bangpa in

Bangpahun , Nakorn luang , Sena , Wangnoi ,Bangshai

Angthong

-All Amphur -

Petburi

Muang




Table 2 (cont.) List of certified rice varieties which are resistant to brown planthopper in the northern , central , eastern and

western region

certified rice Amphur
Province
varieties Moderately resistant Resistant
Ratchaburi Muang , Paktoe
SPR 3 Sakaew Kao Chagun , Arunyaprathed , Wangsomboon ,
Wangnamyen , Muang
Phitsanuloke Prompiram Muang , Wangthong
Phijit Tapanhin , Muang Bangmoonnak
Chainat Muang
Prachinburi Srimahapo , Srimahosot , Nadee , Prachantakam
Pathumtani Muang
CNT 1
Nakorn Nayok Muang , Ongkaruck
Phranakorn Sri Ayutthaya Thareau , Uthai , Bangchei , Pache , Ladbua lueng ,
Mabharat , Bangshai
Sakaew Kao chagun , Wangsomboon , Wang namyen , Muang,
Angthong -All Amphurs -
Phitsanuloke Bangrakam , Nearn maprang , Prompiram Muang , Wangthong
Phijit Bangmoonnak, Tabcloe,Samngam ,MuangyPopratabchang Tapanhin , Wangsaipoon , Potala
Chainat Hunca Sankaburi
Lopburi Mahason , Tawheng,, Banmi
Saraburi Nongdone
Prachinburi Bansang Srimahapo , Srimahosot , Nadee , Prachantakam
Pathumtani Muang
Nakorn Nayok Muang , Ongkaruck
Phranakorn Sri Ayutthaya Uthai', Bangpa in , Pache , Ladbua luang , Banpak , Sena Thareau , Maharat , Banchei , Bangban
e Phanakorn sri ayutthaya , Banpahun , Wangnoi , Bangshai Pakhai , Nakornluang
Petburi Muang , Banlad
Ratchaburi Muang , Banpong , Potaram , Pakto
Sakaew Kao chagun , wangsomboon , Wang namyen
Angthong -All Amphurs -
Supanburi Samchuk , Song pe nong , Daem Bang Nang Buad
Sriprachun
Nakorn Pathom Banglane , Kompangsaen
Chashaeng Sao Bang po , Bangnampaew
Pijit Samngam
Prachinburi Bansang , Srimahapo , Srimahosot
Nakorn Nayok Muang , Ongkaruck
SPR 90 Phranakorn Sri Ayutthaya Thareau , Bangchei , Phanakorn Sri Ayutthaya , Maharat ,

Bangshai

Sakaew

Wangnamyen , Wattana Nakorn

Angthong

Chaiyo
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ANMNATUNIUADRITHILNAIL UL UL NALNSEIARRUNANA
Recommended Insecticides Resistance of Brown Planthopper,

Nilaparvata lugens (Stal)

< o

Funun ATauAng” gty miugs” Aumun o’

Wantana Sriratanasak”’ Sukanya Tepundung” Jintana Chaiwong”

Abstract

Brown planthopper (BPH), Nilaparvata lugens (Stal) is a major rice insect pestin rice
production because of drastic yield reduction in every severe outbreaks. It is important rice pest
not only in Thailand but also in Asian country where there are rice consumers.=Factors causing
severe outbreaks come from misused of insecticide of the farmer in each/Country. The impact of
misused insecticide inducing insecticide resistance and reducing natural enemy populations. To
monitor situation of insecticide resistance of BPH in Thailand,the*BPH populations from hot spot
areas such as Ang Thong, Chai Nat, Suphan Buri and/Nakhon Ratchasima province were
collected from farmers’ field during 2009/2010. The, ¢ollected BPH populations were reared in
greenhouse with rice seedling of susceptible Vvariety (RD7) and multiplied up to the fourth
generation. The adult culture of each populatiort was determined LD, toxicity of recommended
insecticides such as fenobucarb, imidacloprid, dinotefuran and fipronil by topical bioassay
method developed by ADB-IRRI"Planthopper Project. The results showed that resistant response
of imidacloprid and dinotefuran, of Ang Thong population was higher than those of Chai Nat,
Suphan Buri and Nahkoh, Ratchasima populations. In case of fenobucarb and fipronil, Nakhon
Ratchasima population was higher than those of Ang Thong and Chai Nat populations.
Compared to régional country in ADB-IRRI Planthopper Project, Thailand population had higher
response forjimidacloprid and fipronil than Republic of the Philippines population except for
fenobucarb. In the other hand, the resistant response for fenobucarb, imidacloprid and fipronil of
Thailand population had lower than People’s Republic of China and Socialist Republic of
Vietnam populations. The Resistance Ratio (RR) of Thailand population was 2.09-5.57 times,
whereas People's Republic of China and Socialist Republic of Vietham were 27.34-127.44 and
18.58-58.64 times, respectively. These result indicated that BPH in Thailand still had much

smaller resistance response.

1) friinddauazimudin nsun1sde ReRdAng nganMNEMILAT 10900 WA 0-2579-8140

Bureau of Rice Research and Development, Rice Department, Chatuchak, Bangkok 10900 Tel. 0-2579-8140
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Keywords : brown planthopper (BPH), Nilaparvata lugens (Stal), insecticides resistance,

fenobucarb, imidacloprid,dinotefuran, fipronil, LD, -value
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Fig. 1 Rice planthoppers outbreaks reported in 2009 (Heong, 2010)
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Table 1 Insecticide application of farmer in Chai Nat province during the crop in 2009

Rice stage Recommended Non-recommended Resurgence No. of farmer's
(DAS) recorded
Seedling 171 53.7 29.2 480
(0-15) chlorpyrifos*,buprofezin**, abmectin, cypermethrin,
imidacloprid**,dinotefuran**, cartap®, dicrophos,
fenobucarb** fipronil*** , omethoate, carbofuran

ethiprole**, carbosulfan** dimethoate
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Table 1 (cont.) Insecticide application of farmer in Chai Nat province during the crop in 2009

Rice stage Recommended Non-recommended Resurgence No. of farmer’s
(DAS) recorded
Tillering 21.3 73.2 54 661
(16-40) chlorpyrifos*,buprofezin**, abamectin cypermethrin,
imidacloprid**,dinotefuran™*, cartap®, dicrophos,
fenobucarb** fipronil***, omethoate, carbofuran
carbosulfan** ethiprole** dimethoate
Booting 13.3 66.7 20 15
(41-60) chlorpyrifos*,dinotefuran**, abamectin cypermethrin
Fenobucarb™*
Flowering 19.6 76.1 4.3 46
(61-70) chlorpyrifos*,buprofezin**, abamectin, cartap* cypermethrin
imidacloprid**,dinotefuran**,
fenobucarb**,carbosulfan**,
Heading 25 65 10 20
(>70) chlorpyrifos*, apamectin, cypermethrin,
imidacloprid**, omethoate carbofuran
carbosulfan**,ethiprole dimethoate,

Source : Manit (2010)
DAS = days after sowing

* = recommended for rice stem borers ** = recommended for BPH

*** = recommended for leaffalder
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Table 2 List of insecticides inducing BPH resurgence

Synthetic pyrethroid Mixture Organophosphate Carbamate
Alpha cypermethrin BPMC+Alpha cypermethrin Cyanofenphos Benfuracarb
Cyhalothrin Buprofezin+cyhalotrin Methy!l parathion Methomil
Cypermethrin Buprofezin+Decamethrin Isazophos Fenthoate
Permethrin Carbosulfan+cypermethrin Pyridafenthion Carbofuran
Decamethrin Fenitrothion+fenvalerate Quinaphos
Esfenvalerate Tetrachlorvinphes
Fenvalerate Triazoph0s

Fenitrothion+BPMC

Chlorpyrifos(granular)
Diazinon

Etrimphos

Quinaphos

Salithion

Terbufos

Endosulfan/BPMC

Source : 1/391 (2545)
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(extremely hazardous) slanawlitgalitasiaraauduie (LC,) sanaudiangala windu 1 ppm
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atsaianlransaduniausniilet] A.a. 2003 slentnulullsuinaanansnuilssaauay anesusy
Aepntiannaaun uasdsswagiu Tl A.A. 2005-2007 wudwaansslanduinangumIuse
an9adanTaansa a1u19nsunIud N (cross  resistance) siaanslsardilnuan Tailuansngu
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neRINgNNd19englszanm 20-40  Ju daeslunsadssunasidnalan (Fig. 1a, b) iepqnas
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THunaannele (Fig. 2 ¢, d) anii nnaeerengBunlulsa e uaeanuad

Fig.»2 BPH are collected from 20-40 days after sowing by sweep net in 2009
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(Fig.3a, b, c, d)
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Fig. 3 Rearing insect with 7-10 rice seedling of susceptible variety, RD7 under greenhouse condition

N1SNAAALSEALANNATBNIVADAITHILNAILALAT topical bioassay (ADB-IRRI Planthopper

Project) luanwiasilJiifnns

1. WFENA1IarANEANIRUNAY NuyrfuadmInansa laluiyusu uasiinstla a1say 5-6
v v ¥ = o O
AdNdu Tneldevdinudusiinazans

a

2. dnasnszlaadinmaiiadinulsunmannisadon mlﬁmluﬁmmuauﬂmmu
26 + 2 asAarioa el 5 3 Aeuiinmadauans
3. NnageLheEy (Preliminary test) AT Nz

3.1 ﬁ’]ﬁ'ﬂLﬁuﬁ/ﬂm%ﬂﬂ?ﬂmmaﬁ’]ma@ﬁq 2-3 §u Tiansenaunaly uvvinaay
faufnsanfueulaeerlas swou 15 Fsedn anduvenasazansanssinualag dietamen
413 Hamilton Dispenser vwenansazanaisnnm 0.24 lulpsanssiesn lnanagauanuiu 3 A
dduseagryrsnandasnnudidugs nane uazan uiazaaudinduii 3 11 (Fig. 4 a, b)

32 thuuasilgFuasunddesasuufunddnaiugeenne na7  Susduallu
nezuannanann @A niLuemns e Inadanauiadanuoy 15 6a fie NFLan (%’1) ANt
W hAv 13 wiesraunngungi (Fig. 4 ¢, d)

3.3 Amartus A endtlETuaauL 24 dalu %@H@ﬁié’ﬁmﬁmﬁzﬁ

Probit tauAAMITluRE (LD,,) Aaaltlsunss Polo Plus 2.0
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4. NNINAFALNNIZALAINNAIUNIU (final test)
NININAFDLLTULALIAUNINAZ AL IAUUAIRN IF AN N Ui NNz aN TaenadadLl

1 ¥ Y 1 7NN 74 o 901
ANTHILNAINE 5 AULANLU LLARTAIMNLLNLLNI 5 1N

Fig. 4 Insecticide resistance determined by tepical bioassay under room condition
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arslalufiyusu dezaniitnaiia uasnguilialneloa Adnmsuuzinduundrawunda 10 1
wazann1sdnsanisldanssinunasasnemsns ludsdadeun ssudnangigndan U 2552 wud
ansdiaalaanin wazasiituyas Wuansfinemensldludnannszasnnassniiuln dwiuans
iwdaatinns\lusrasndiasrezuanne danaanmimageuiumaensziandinana dszanns
AINAINTAB1NGI FEUIN GWITOULT UATLATINTANT WU

a15WluyAI5Y waanszlnndtiaadszansaindendauasmsdan fenaanauduiy
(LD,,) ﬁi’ﬂﬁﬂﬁ‘%ﬁﬂ‘ﬁ@x‘iﬁ@ﬁ W NeUAUUS LI FUNAIRNNTINI RGN DY ATFUIN WiNTL 1.907
1.416 uaz 0.634 luIATNTNARNTN ANNATAL WAANAINANATY (slope) 2a9dunsIN (probit line)
sendnqulefifusnisanaiuaududu aedssansunasandsndindeuinuazdanding1amasiian

ANNINTIMTAUATINTANT WNTL 1.653 2.061 WA 2.492 ANAIAL (Table 3 WAz Fig.5)
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+ NKME CNT ¢« ANG 2.50

8 1.905
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1418

.
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Log Dose (ng/g)

N

Mortality in Probits
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LD50 microgram/gram

Ang Thong Nakhon Ratchasima Chai Nat

. 3
* 1 microgram = 10" nanogram

Fig. 5 LD, -values for fenobucarb of Chai Nat, Ang Thong and Nakhon Ratchasimagoopulations determined in

2009.

arsaimlaansa masnszlandinmatlsrainmindandngnanes Sananuiufis
(LD,,) ﬁiﬂmmﬁm‘ﬁzgaﬁqm WU UA UL 2T NTURAIANNAINTATEUN LAZAINTAUATIVTAN
Winffu 0.507 0.159 waz 0.099 lulAsnfuseniu Aluansy uwiA1ANaIATuIdunTINTTrIng
wesiFusinnsmefuaudindy 1etlssansuiaianndamdauas TR L mateun Ham

NINAIUIABIINGY WINAL 1.474 1.633 Ld=-8.229 mMuATAL (Table 3 LAz Fig.6)
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Log Dose (ng/g) Ang Thong Nakhon Ratchasima Chai Nat

. 3
* 1 microgram = 10" nanogram

Fig. 6 LD, -values for imidacloprid of Chai Nat, Ang Thong and Nakhon Ratchasima populations determined in

2009.
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a5 laluiinusu maensElandinanatlszansandadngnanes SAnAnu e (LD,,)
ﬁi@mﬂﬁmﬁzﬂqﬁzgm uFeunguAulszansuNasaIndIndadeunniardaudngnesuiys winiu
0.041 0.020 waz 0.013 lulAsnfusaniu mua1AL wiAIAINAIATUIRLEUNT W S2dng
wWesidusinismieiuaaudndy mfmﬂ'mmﬂ:?Lmmf«nﬂf%T\mf?m@ws@mﬁmzﬁwffﬁﬂmwﬁﬂ'fnfif]

NIAIUIABINBUNNAL 1.287 1.718 Az 2.514 AMNAALU (Table 3 Wae Fig.7)

¢ SPR MCNT ¢ ANG
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5 o/// 0020
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Ang Thong Suphan Buri Chai Nat

. 3
*1 microgram = 10" nanogram

Fig. 7 LD, -values for dinotefuranof Chai Nat, Ang Thongfand.Suphan Buri populations determined in 2010.

asilnsiia masnsslandinanallesainsandandnuasssaun Sanaauidluie (LD,,)
m"amq@mﬁmﬁqqm'ﬁﬂ@:mﬂimemﬂﬁqm”m@jwmm wardeun winfu 0.141 0115 uaz 0.091
lauTasnFusania muatsy wiATAd RANATUIauduN TN sl e fiduinnsane TuAn N ndy
ga9tlrznsunasandadadeing danAninfmsnenmesuarsmiauAsaaN Wwindu 1.570

1.961 WAz 2.980 ALY (Table 3 waz Fig.8)
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*1 microgram = 10° nanogram
Fig. 8 LD, -values for fipronil of Chai Nat, Ang Thong and Nakhon Ratchasima populations determined in

2009.
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Table 3 Toxicity response of four insecticides of brown planthopper collected from three locations in hot spot

area during 2009/2010

LD,, 95% limits
Insecticides Province Slope (+ SE) Heterogeneity
(Lo/g) lower upper
Ang Thong 0.507 0.266 0.749 3.229 (+ 0.456) 2.25
Imidacloprid  Nakhon Ratchasima 0.099 0.061 0.153 1.474 (+ 0.134) 2.07
Chai Nat 0.159 0.061 0.279 1.633 (+ 0.181) 2.97
Ang Thong 0.041 0.023 0.0577 2.514(+ 0.041) 1.76
Dinotefuran Suphan Buri 0.013 0.0092 0.0180 1.287(+ 0.210) 0.r7
Chai Nat 0.020 0.0158 0.0257 1.718(+ 0.252) 0.41
Ang Thong 1.418 1.100 1.744 2.061 (+ 0.230) 0.55
Fenobucarb  Nakhon Ratchasima 1.905 1.545 2.272 2.488 (+.0.291) 0.15
Chai Nat 0.634 0.370 0.936 1653 (+ 0.161) 1.62
Ang Thong 0.115 0.059 0.194 1.961 (+ 0.198) 2.75
Fipronil Nakhon Ratchasima 0.141 0.054 0.207 2.980 (+ 0.421) 2.27
Chai Nat 0.091 0.069 0.144 1.570 (+ 0.219) 0.53

LD,,= The dose of a toxicant producing 50% mortality inf@ population in a given period of time, expressed in

Jg insecticide/g body weight of the insect
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soanssinunas @inTaanin uazansilineila gandransnsauigiattudusiatinsuniusiesnsi
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TuyanfuReannagn dsriuasldiszansuuasainaisisnigiadtudidwaioutlssansdaune

(susCeptible  population) 115Ul UT e LNUNITLAVANNFIUNIUTENINNUTZNA NANT
= F 2~ 1 dal al 90/ = % ] 1

wWEsausandlfiiudnmannselineduiniatszainsaindszmalnaimanusnuniuseansain

LAY 3 mﬁmfﬁ’mfhLwﬁﬂﬂiﬂmm%ﬁnm@ﬂi:sn’mamnmm?m%”gﬁammuLmzmmaﬁmffgﬂi:mm

o o X

AU A9

a1siluya1sy  dszansmaensslnnduinnaainansisndgilszaauauiianoiusiuniu

d‘ ISP

seansriiniigengn Hevpanuduiy windu 44.792 lulasninseniy Uszansainansnsnigdeny

Hounaauiy IaadAraaudlufe winfu 30.431 lulasnfusansy wazdszannsannisymalng 3
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ANANHITIUAE WL 1.416 Tulasnsusdansy ﬂ@:mﬁﬂimnmmim‘?ﬁlaﬂﬂuﬁ FArA Nl

winfu 1.643 lulanfusiansu TnafiAn RR winfdu 27.34 18.58 WAz 0.86 Winwadgilszannsann

o

a13190uigNALTuUd mnanAL (Table 4 uay Fig.9)

a9 laansa wasnszlandiinalszainsansisuigisraauan AasuAIuniy

d‘ ISP

sleastiiniigengn HAvpanuduiie windu 11,597 lulasninsenin Uszansainansnsnuigdeny

Haunaaun InafAranuuie windu 2.891 lulasniuseniy uwaz dszrinsanniseinalnaiad
Asiluie Ay 0507 Tulasniusieniy Uszainsanansisnuigiadiiug daaacnduiie
windu 0.091 Tulasndusiansy Tnaiien Resistance Ratio (RR) Winfiu 127.44 31.77 wa'5.57 Wi
1091/371N 3N AN8190UTFARLTUA muadL (Table 4 wag Fig. 9)

o a

a a dgl = % o = =
a19WIwsila L‘W@ﬂm‘zimmmmm@ﬂﬁ‘zmmmnmma‘migmmuuﬂuLfmmmJ HAITH

|
=

é’mmuﬁi@mﬂﬁmﬁngﬁm TnadiArAonduie windu 3.225  lulagnfisianiy dszainsann
mmim'?gﬂimwuauﬁmmmLﬂuﬁw windu 1.813 lulmsnsusaniiuay Usetinsanniszind
TnefiApnuduiie Wi 0.115 lulasniuseniy Usransaanaagnsnuigiadtiudiriaanui
Neninfy 0.055 lulasnfuseniy TnaNARR Winfdu 58.64 /32.96 waz 2.09 Winvealsza1ngann

ana19euigNalTud mnandL (Table 4 Uag Fig.9)

Table 4 Toxicity response of brown planthopper from' different populations of recently outbreak country during

2009
N LD, RR 95% limits _
Insecticides Country Slope (+SE) Heterogeneity
(ug/g) lower upper
Fenobucarb Thailand 14416 0.86 1.101 1.740 2.061 (+ 0.23) 0.52
Vietnam 30.431 18.58 21.891 54.347 1.83 (+0.44) 0.48
€hina 44.792 27.34 24.25 61.86 2.13 (+0.34) 213
Philippines 1.643 - 0.906 2.257 2.88 (+ 0.43) 1.27
Imidacloprid Thailand 0.507 5.57 0.266 0.749 3.23(+ 0.46) 2.25
Vietnam 2.891 31.77 2.226 4,193 1.79 (+ 0.32) 0.06
China 11.597 127.44 8.579 14.896 2.23 (+0.20) 1.25
Philippines 0.091 - 0.060 0.187 1.06 (+ 0.23) 0.17
Fipronil Thailand 0.115 2.09 0.059 0.194 1.96 (+ 0.20) 2.75
Vietnam 3.225 58.64 2.349 5.480 1.49(+ 0.31) 0.18
China 1.813 32.96 1.053 2.989 1.62(+ 0.17) 2.16
Philippines 0.055 - 0.020 0.101 1.43(+ 0.23) 1.30

Resistance Ratio (RR) = LD, of the BPH from Thailand (Vietnam, China)

=50

LD,, of the BPH from Philippines (susceptible population)
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O Thailand @ Vietnam @ China @ Philippines

50 1 44792

LD50 Micrograms/gram

Fenobucarb Imidacloprid Hpronil

Fig. 9 Comparison of insecticides resistance for BPH populations from Thailand, Philippines and China
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Site Specific Technologies Implementation for

Reducing Cost of Rice Production
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Abstract
It is found that a lot of farmers in irrigated rice ecosystem use not only excessive input
supplies but also unsuitable managements which cause very high cost in rice production. The
project’s objective was to develop and direClly transfer the technologies of reducing production
cost to the farmers. The study beganwith_selection of the target areas followed by selection of
the farmers in target areas, tfaiping, conducting of the experiments in farmer fields, and

assessment of farmer satisfaction. On-farm trial 1 consisted of 3 treatments were conducted.
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1) Introduction of new technology emphasized on planting by seedling parachute or by machine
transplanting in some places. 2) The improved technology represented by practical wet-seeded
broadcasting method; and 3) A wet seeded broadcasting method with usual farmer’s practices.
Yields and economic data including production costs, incomes, and net profits in each
experimental plot were collected and analyzed.

Ten provinces, namely, Suphan Buri, Nakorn Pathom, Chachoengsao, Bangkok, Phra
Nakhon Si Ayutthaya, Ang Thong, Chai Nat, Phitsanulok, Pathum Thani, and Sing Burif were
selected as the pilot areas, and 1 or 2 experimental sites were chosen as the representation of
each province. Each site was about 10 Rais with of 3-5 Rais per treatment. Both'site_ owners 250
farmers and neighbors of were invited to be trained concerning the objective of-the project and
how to manage the experimental plot.

The results showed that planting by seedling parachute, methed and by practical wet—
seeded broadcasting method had less rice production gests<than the farmer’'s practice.
However, the treatment of Machine transplanting had higher-production cost than those of the
farmer’s practice. The average production cost in seedling parachute method was 4,057 baht/rai
while the practical wet-seeded broadcasting was, 4,351 baht/rai and the farmer’s practice was
5,179 baht/rai.

Assessment for farmer’s satisfaction found that the farmers in Suphan Buri, Bangkok,
and Chachoengsao accepted thenew technology of seedling parachute and expanded this
technology into more than 1/000 Rais in 2009 wet season. As well as the practical wet-seeded
broadcasting methods, farmers satisfied and accepted decreasing seed and fertilizer rates.
However, the farmers, did not have enough skill in insect identification and integrated pest

management.

Keywords, site specific technology, implementation, cost, rice production
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Local Rice Promising Line in Upper Northern Thailand
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Sivapong Naruebal” Sakul Moolkam® Nipon Boonme” Payapbhubes Markkool”

. 4) . 4)
Walaiporn Sanwong” Siraporn Chuea-auan

Abstract

In the Upper Northern region of Thailand, the farmers remain growing, landrace rice
because of prominent characteristics such as good cooking quality, resistant*to diseases and
insects, high yield, specific processing product and consumer reguirement. In highland area,
Mae Hong Son Rice Research Center collected 13 samples of focal fiCe varieties from Mae La
Noi and Mae Sariang districts, Mae Hong Son province in 1995=La Oop (PMPC95009), a rice
variety had been derived from those collection by mass" selection technique and vyield trial at
Mae Hong Son Rice Research Center. The varietywas non glutinous rice with sensitive to
photoperiod that had 75% flowering date on-mid October, similar to Khao' Luang San-pah-
tawng. An everage grain yield at Mae Hong.Son Rice Research Center was about 571 kilogram
per rai which were 10 percent more than 4hiose of Khao' Luang San-pah-tawng, but yielded 482
kilogram per rai in farmer fields//It"is resistant to rice blast, moderately stiff culm and well
adapted in low temperature atelevation 1,000-1,200 meters above sea level.

For landrace_glutineds rice, Chiang Rai Rice Research Center conducted a research
about Kiaw Ngudglutinous rice lines since 2005-2009 and derived 3 accessions (GS.No.3504,
GS.N0.8974 and GS.No.12247) with distinctive characters. The results showed that they were
sensitive_te, photoperiod and 7-10 days earlier maturity than those of RD6. Average yields in

intrasStatien yield trial and farmers’ fields were 492 and 465 kg./rai which were 23 and 32% lower

1) @uﬂ“’ﬁﬂ%mmémmu 8.U"9NzEN 9. uldesdan 58150 9. 0-5361-7145
Mae Hong Son Rice Research Center, Pang Ma Pha, Mae Hong Son 58150 Tel. 0-5361-7145
2) gudidedradesludl e duhees a.dealud 50120 s, 0-53311-334-5
Chiang Mai Rice Research Center, Sanpatong, Chiang Mai 50120 Tel. 0-53311-334-5
3) AudRdudaidiessy 8. a.@wesne 57120 Ins. 0-5372-1578
Chiang Rai Rice Research Center, Phan, Chiang Rai 57120 Tel. 0-5372-1578
4) AuiRdedouns a.18l89 a.uns 54000 n3. 0-54646-033-6

Phrae Rice Research Center, Muang, Phrae 54000 Tel. 0-54646-033-6
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than those of RD6 and Niaws San-pah-tawng, respectively. Transplanted method had a potential
to have higher yield over dry seeded broadcast. Kiaw Ngu glutinous rice is resistant to blast and
moderately resistant to bacterial leaf blight, longer grain than RD6, medium to high milling
qualities. Their brown rice had higher protein, fat, total dietary fiber and vitamine E than those of
RD6. Their sweet products teste were accepted by consumers in Chiang Rai Rice Research

Center.

Keywords : rice (Oryza sativa L.), La Oop, highland rice, rice terrace, Kiaw Ngu glutinous'rice
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RGD334-3-11-1-1-147-1KPS-3 :
Framiiaadunmulsaluiananugmnuduiuunindunmanziusandaanie
RGD334-3-11-1-1-147-1KPS-3 :

Promising Lines of Blast Resistant Glutinous Rice for Rainfed Lowland in

Northeastern Thailand

v
anla a1dln” uazanzinaulasensRdsuas AR g I U
o = = 2 2)
NMARZIURANIALIALALATNAULERDULIU
Somjai Saleeto” and Rainfed Lowland Rice Breeding Program for Northeastern

and Upper Northern Thailand working groupz)

Abstract

The rainfed lowland rice research and development of Northeastern Thailand project
has cooperated with National Center for Genetic Endineering and Biotechnology to improve
blast resistant glutinous rice variety. The promising line, RGD334-3-11-1-1-147-1KPS-3 which is
selected from the cross of RD6 as female parént.and Khao’ Jao Hawm Nil as male parent, then
backcrossed to RD6 for 4 times with melecular marker assisted selection. The crosses were
made at Rice Gene Discovery Unit, National Center for Genetic Engineering and Biotechnology,
Kamphaeng Saen Nakorn Pathom inrthe year 2002 and selected at Northeastern Rice Research
Centers. This line is phetosensitive glutinous rice, flowering date is about 22" October,
harvesting date is about 22™ November with 144 cm plant height and 9 panicles/hill. Its average
yield from Rice Research Centers, paddy field is about 642 kg/rai and 538 kg/rai of farmers
fields. Riceswullvcolor is brown, brown rice shape is slender with 6.99 mm long. Cooked rice is
sticky and, soft, low gelatinization temperature, nonaromatic rice, very good milling quality with
57% head rice. It is better resistant to blast disease than RD6 but as susceptible to bacterial leaf
blight and brown planthopper as RD6. It has high yield stability. Good adaptation to several

environments therefore it can be adopted in wide different areas.

Keywords : rice, glutinous rice, rainfed lowland rice, blast, blast resistance, promising line

1) Audidadiouuesany ¢ U.od 6 o.Inufide a.vuente 43120 edns 0-4242-2082
Nong Khai Rice Research Center, P.O. Box 6, Phonphisai, Nong Khai 43120 Tel. 0-4242-2082
2) ANZIINUIANMPATILATAWINUET WY NMARzduesniBemlauazniAmlonauLl (WuvieFes)

Rainfed Lowland Rice Breeding Program for Northeastern and Upper Northern Thailand working group
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Lsﬁ@ﬁLﬁm’Immaﬂ@zmm 45 Junaaiingn U@Jm%mmmﬁﬁm (inoculation) 1a&A8N"9 clipping Aa Fn
ﬂmﬂu%’mé’qaﬂiﬂﬂif-juiummmmL%@ (bacterial suspension) ﬁlﬁmg 48 $2134 IPEFAR19MD
danaludsennn 2 ufmmng ﬁuﬁﬂmmiwm@uuﬁqﬂ@m%@ 3 #Um"Yf M) Standard Evaluation
System for Rice (IRRI, 2002)
maneaaulAzenuasiuginsanaanselandiima
ﬂgjﬁ?mmmﬁuﬁmﬁi@m@ﬁ’]mmmngﬂmzimm?ﬁﬁmm dgndmnaasulunsrus
WANAANIUIA 30 X 40 X 8 LHURALNAT %am%ﬁwmﬂa:mm 5 LiuANAS-LaeuaadnqLlunng uwsiag

g

wnavnaiulszan 5 wuAmeas Wednasennauldivaeunaar 20 s oG TNT fluiug

3

NIMTFINBRULD UAT Rathu Heenati tHluiugunmsgusinunig udaaindinsenuds 7 4u Astdes

o 1

.‘31 d%’ o dl ¥ v v o ' v o K
fosaunannszlanduiaaded 2-3 asuudiundndnilsziand 10 fiasledu Tuinuanimaga
o | X ~ Y [% o = Py v & 1% & < s
wasaniasenaanszlanduinauda 7-10 44 veawedmiug TNT uiamnaiszanns 90 wefidus
71N Standard Evaluation System for Rice (IRRI, 2002)
NNSNAFALAMININNNNIENINUAZLARTAINRA AINIWNSE
NAAAUAMAIWNIINNadAa daun Ad101laen @d1andes suinauazglieaaman
ATUNINNINLATTBILNAR Uenouse N19aatuan luang ANNUEN LATAININNIGE FNNIENNT

YDIINTY (2542)

Namﬁwﬂ@mu@zﬁmszﬁ

HAKAR TUBEATIAMNGY LATAIUIUTWAAND

fnahghiug RGD334-3-11-1-1-147-1kPS-3  iiludnamilenieansaeuszanauiud 22
pa1Ax IndAeiuiugne fleanssszannuiuil 23 AANAN ANEGS 144 LIURLNAT FaiRend
WHENT6 (154 1uRmAg) Ha1uaw 9 9a9siana Tiuanan 566 Alaniusals %ﬂaiumnrﬁhwmﬂuﬁmm
(602 Alanfusials) Lwﬂﬁmmamﬁmfjﬁmﬁmqm 2 (630 Alansusels) (Table 1) HANARIRALANN
wlauBeueuNaNansEndeanIi w.a. 2551 419aneiug RGD334-3-11-1-1-147-1KPS-3 11
NAKAR 664 Nlaninsals gandniugnee (611 Ataniusiald) Usznnns 9 wefidus gandniuginiian
quA 2 (564 Nlaniusiald) Uszunn 18 wafidiusd w.a. 2552 dqanaiug RGD334-3-11-1-1-147-

g 1

1KPS-3 TWnanas 620 Alanfusials gendniugnas (596 ilaniusials) Usennns 4 wafiius wsis

©

nanugutiangua 2 (627 Alaniusials) Uszunn 1 nlefidus WamaAeasnsliuananisaasll
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WUFERaNNUg RGD334-3-11-1-1-147-1KPS-3 liinanan 642 Alaniusals gandniugnas (604
Alaniusiald) Uszann 6 wWafidus uazgendnmtiangua 2 (596 Alaniusials) Uszunns 8 nlafifus
(Table 2) wanannii wanAnedEaNidat Fonfeunananluunmenf we. 2551 wuddaane
14§ RGD334-3-11-1-1-147-1KPS-3 Winandn 570 Alanfusiels Gegendaiugnae (502 Alaniusie
19) Uszunow 14 1lafidus w.@. 2552 %ﬂfamﬂﬁuﬁﬁiﬁmmﬁm 505 Alanusels lwansfins A
HANAR 504 Tlaniusials Lﬁ@mﬂ"}L@ﬁlﬂmﬂﬁmmﬁm%mmﬂwudﬁwmaﬁuﬁ RGD334-3-11-1-1-
147-1KPS-3 inanam 538 dlansusals %ﬁ@qmd’m% (503 Alansuprals) Uszunos 7 tlasifus
(Table 3)

ATNAUNUABITALASUNAIARNST

o o/

Tsalud mmeasuliiseivesasiugdnoselsnludlussagndmaudidadnnanauns

q a

WUBIATE WATRUATITEIH F5UIN9 WA, 2550-2552  Wudndna@ie g RGD334-3-11-1-1-147-

b2 %

1KPS-3 HAanusdnuniuselea s lusedusiiumiy (R) DeAaud1esunL (MR) 8nuni1InageL
ﬂg‘j‘ﬁ?ﬁm&i@‘ﬁmhﬁﬁ@uﬂm Sednaguaaenil Tu w.e. 2551 ﬁﬁqmﬂﬂﬁuﬁﬁﬁ@uiwﬁﬂuLL@rﬁi@‘la‘miuﬁ
(MS) |umgaiuu§Ivitiangua 2 mmzﬁﬁufﬂ% geunaliulsnguuss (HS) (Table 4) atinslafisnu
L:ﬁ'@mM@uﬂ,ﬁﬁ?mﬁi@‘lﬁ@@iﬁﬁizﬂm@mqﬁ@uﬁﬁﬁmqumwmﬁ lu A 2552 %’ﬂfmwﬁuﬁﬁ
saunesialinlndiszazaaing (Table 5)

Tsavavluwis inmaseriuiddmaaedigudisediouns wazgasni w.e. 2552 419
a8 RGD334-3-11-1-1-147-1KRS/3 ﬁ@uLLﬂﬁi‘ﬂIﬁ‘ﬂ"ﬂfﬂUI‘uLLﬁQLﬁuLaﬂQﬁuﬁuﬁ:ﬂﬂﬁi (Table 5)

waenselaadunea iinimaaenlulsFeugudidadinguasmanni w.a. 2552 wud
d9@189 UG RGD334-3711+4-1-147-1KPS-3 fﬂ'@ul,m&i@ngﬂﬂizimmﬁﬁﬁm@Lfﬁuﬁﬂf;ﬁuﬁuﬁfﬂ%
(Table 5)
AN INN N TN NLAZLANUDINAR

dnamiitagneniug RGD334-3-11-1-1-147-1KPS-3 Hildenwdndinana waadrandesenn
6.99/9UAALAT 31/99ITa [WuRENAURUENE6  wazilangua 2 ANnsaaneuanluag 1.7

a

lefiiust winiu 6.6 Senumnfiuflgnan dratlegnmieny liinduven auniwnediann 16

Ginauazsiuing 57 Wefifud anizfinas wazmisngua 2 Idasinmdauazdudig 60 uaz 62

weafidus mnaney (Table 6)

LATASNINNS LARARAR
Fetgnmageunananluguiidadnnapziueanidaamiiauaznamiionauuuy 41uau

12 el wudrdnamilnaneiug RGD334-3-11-1-1-147-1KPS-3 InanAniads 620 Alanfusials

A9IN41ARAYIBINIINAAEN (614 Alaniusialsd) uazgendniugnae (596 Alaniusiald) usdindn
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o o =

Wugwliangua 2 (627 Alaniusield) daeiuguiianasninlunisinandngs asnsadiusals

9 k1l
- ]

AVANYIANNUIARBNINDUAUENT6 wazmtangus 2 Inadedulscansainsadu (b)) 1.046 el
WANFNGANN 1 (Table 7) @NN1T0NRRNLNARAR A Lae IEanNnT1dUM99 v = 620 + 1.046x (Figure 1)
luueieniu fledgnnaseunananluulasmninemsninianziueenidaamileuazniauile
AAULIL AU 8 Wik Anugndnawmilenaneiug RGD334-3-11-1-1-147-1KPS-3 Jiadasninlupag
Inanangs anunsadgnldwainuaraaninuanden Tnelfnanangeatheadnanowazaoidng

Aa Inelinananeas 576 dlansurals HAdnilsz@naainsadu 1.076 deliunnsngaadn * (Table

8) aNnsNNENalAR I tne I Eann19L&uRIe y = 576 + 1.076x (Figure 2)
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<3 1 o A | ¥ = ' 1 o dl dl
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Table 1 Grain yield (kg/rai) and some agronomic characters for RGD334-3-11-1-1-147-1KPS-3,

NUBNZ2 and RD6 under inter-station yield trial in wet season 2007

Grain yield Flowering  Plant height  Panicle
Designations .

kg/rai Indices date (cm.) per hill
RGD334-3-11-1-1-147-1KPS-3 566 a 90 94 22 oct 144 b 9a
NUBN2 630 a 100 18 oct 123 ¢ 8b
RD6 602 a 100 23 oct 154 a 9a
CV (%) 13.0 4.4 13.1

Means in the same column followed by common letters are not significantly different at the 95 % level by LSD

Table 2 Average grain yield (kg/rai) for RGD334-3-11-1-1-147-1KP8-3, NUBN2 and RD6 under

inter-station yield trial in wet season 2008 and 2009

2008 2009 Average
Designations
kg/rai indices kg/rai indices kg/rai indices
RGD334-3-11-1-1-147-1KPS-3 664 118, 109 620 99 104 642 108 106
NUBN2 564 100 627 100 596 100
RD6 611 100 596 100 604 100

Table 3 Average grainfyield (kg/rai) for RGD334-3-11-1-1-147-1KPS-3 and RD6 under farmers’

field yield,trialsin wet season 2008 and 2009

2008 2009 Average
Designations
kg/rai indices kg/rai  indices kg/rai indices
RGD334-3-11-1-1-147-1KPS-3 570 114 505 100 538 107

RD6 502 100 504 100 503 100
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Table 4 Reactions to leaf blast in 2007, 2008 and 2009 for RGD334-3-11-1-1-147-1KPS-3,

NUBNZ2 and RD6

Designations 2007 2008 2009
SKN UBN NKI SKN UBN NKI SKN UBN
RGD334-3-11-1-1-147-1KPS-3 R R R MR MS R R R
NUBN2 R R R MR MS R R R
RD6 S S HS HS HS HS HS HS
R = Resistant MR = Moderately resistant MS = Moderately susceptible
S = Susceptible HS = Highly susceptible
SKN = Sakon Nakhon Rice Research Center UBN = Ubon Ratchathani Rice Research Center
NKI = Nong Khai Rice Research Center UDN = Udon Thani Rice Research Center

Table 5 Reactions to neck blast, bacterial leaf blight and torown planthopper in 2009 for

RGD334-3-11-1-1-147-1KPS-3, NUBN2 and RD6

Designations Neck blast Bacterial leaf blight Brown planthopper
UBN PRE UDN UBN
RGD334-3-11-1-1-147-1KPS-3 MS S HS HS
NUBN2 S R R HS
RD6 - HS HS HS
R = Resistant MS = Moderately susceptible S = Susceptible HS = Highly susceptible

UBN = Ubon Ratchéathani.Rice Research Center UDN = Udon Thani Rice Research Center

PRE = Prae RiceResearch Center

Table.64Grain physical and chemical properties for RGD334-3-11-1-1-147-1KPS-3, NUBN2 and

RD6
Brown rice Chemical properties Head
Hull
Designations Length Alkaline test (%) rice
color Shape Aroma
(mm.) 14 1.7 (%)
RGD334-3-11-1-1-147-1KPS-3 Brown 6.99+0.01  Slender 5.0 6.6 0 57
NUBN2 Brown 7.31+0.26  Slender 5.0 6.9 0 62

RD6 Brown 7.11+0.16  Slender 5.0 6.6 + 60
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Table 7 Grain yield across 12 sites, mean and regression coefficient (bi) for RGD334-3-11-1-1-

147-1KPS-3, NUBN2 and RD6 grown under inter-station yield trial in wet season 2009

Designations CMI CRI MHS PRE CPA KKN NKI SKN UDN NRM SRN UBN mean MS-Dev bi
RGD334-3-11-1-1-147-1KPS-3 707 752 982 663 470 424 551 746 605 511 516 510 620 933 ns 1.046 ns
NUBN2 622 830 920 748 458 457 522 769 642 419 586 546 627 1812 ns 1.088 ns
RD6 580 716 929 648 427 398 548 686 665 539 471 546 596 (12467s 0.916 ns
Environmental means 636 766 944 686 452 426 541 734 637 489 524 534 614
Environmental index 22 162 330 72 -162  -188  -73 120 23 -125 -90 -80

ns = non significant from 1 at 95 % of confidence

CMI = Chiang Mai Rice Research Center

MHS = Mae Hong Son Rice Research Center

CPA = Chum Phae Rice Research Center

NKI = Nong Khai Rice Research Center

UDN = Udon Thani Rice Research Center

SRN = Surin Rice Research Center

CRI = Chiang Rai RicesResegarch Center

PRE = Phrae Rice Researeh Center

KKN = Khon Khean Rice Research Center

SKN = Sakon,Nakhon Rice Research Center

NRM =Nakhon Ratchasima Rice Research Center

UBN =Ubon Ratchathani Rice Research Center

Table 8 Grain yield across 8 sites, meanand regression coefficient (bi) for RGD334-3-11-1-1-

147-1KPS-3 and RD6 grown under farmers’ field yield trial in wet season 2009

. ) CMI “.CRI1 CRI2 MHS KKN NKI SKN UDN mean MS-Dev bi
Designations
RGD334-3-11-1-1-147-1KPS-3. "881 380 765 657 301 621 522 484 576 1505ns  1.076 ns
RD6 810 483 707 618 254 588 485 612 570 1506 ns  0.924 ns
Environmental mearis. 846 432 736 638 278 605 504 548 573
273 142 163 65 -296 32 -70 -25

Environmental index

ns = honsignificant from 1 at 95 % of confidence

CML_~= Chiang Mai Province

KKN = Khon Khean Province

UDN = Udon Thani Province

CRI = Chiang Rai Province
NKI = Nong Khai Province

MHS = Mae Hong Son Province

SKN = Sakon Nakhon Province
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Fig. 1 Yield stability parameters across 12 site forRGD334-3-11-1-1-147-1KPS-3, NUBN2 and

RD6 under inter-station yield trial in wet'season 2009
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Fig. 2 Yield stability parameters across 8 site for RGD334-3-11-1-1-147-1KPS-3 and RD6 under

farmers’ field yield trial in wet season 2009
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