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LDso v03a5dasfuidnuuasiinunsnsienld 3 vfia Léun imidacloprid dinotefuran wae ethiprole #2833
Topical biocassay nansnAaeInUIUsTInTmaensElandtinanias minddadiunuduniu sewing 1.00-
4.41 agfslddrumusearsiausiled Inedans imidacloprid fiA LDs sewnaenselanduinaadmiavussae
gean wirdu 2.273 Tulasndusionsu dinotefuran fid LDs siowdsnselandtiniadminveuniugean ity
0.127 lalasnfusiansy luned ethiprole fieh LDso demdsnselandthmadminguasusiiigean wihiu 0.718
lulasniudensu Foyamsfinmueusumuiaunsalfifusuusiienausunsldasuuunudou Taedeon
yiavdonauansiivanzaufuausunuveuas anadenldastestumiauuadluniseuaumdenselan
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Abstract

The brown planthopper, or Nilaparvata lugens (Stal), is important insect pest that affects rice
throughout all growth stages and has been found to be widely spreading. Using insecticides was one
common strategy, however if dubious scientific practices were used, BPH may develop resistance to the
pesticides. The study aimed to investigate insecticide resistance in the BPH population in the northeastern
region of Thailand in 2023. BPH populations were collected from rice fields in four provinces of northeastern
area: Nong Khai, Khon Kaen, Sakon Nakhon and Ubon Ratchathani. Utilizing the topical bioassay method,
three common agricultural insecticide types imidacloprid, dinotefuran, and ethiprole were tested for
resistance levels based on their toxicity values (LDso) against populations of brown planthoppers. According
to the experiment's findings, BPH populations in each of the four provinces had resistance ratios ranging
from 1.00 to 4.41, indicating that they have not yet adapted to these three insecticides. In Nong Khai
Province, imidacloprid showed the highest LDsg value, measuring 2.273 micrograms per gram. In Khon Kaen
Province, dinotefuran had the highest LDsy value at 0.127 micrograms per gram, whereas in Ubon
Ratchathani Province, ethiprole had the highest LDsp value at 0. 718 micrograms per gram. This resistance
monitoring information might be a useful guide for selecting insecticides for the safe and effective

management of BPH.

Keywords: Rice, Insecticide resistance, Median lethal dose (LDso), Nilaparvata lugens (Stal), Northeastemn

Region of Thailand

1. umin

wasnszlandtiana (orown plantthopper, BPH) u3edeinenemans Nilaparvata lugens (Stal) Jnagly
9% Delphacidae $usu Hemiptera \Juuuasdmaniingn Fufufelidnvardifdimatdiinmalu feeu
wagfudfuieamesuinnlasnsgaiumiidsneadvotieoimeuinalausuinassumieind hlud
fornslumdesuis é’wmzﬂﬁwgﬂﬁﬁaumﬂ wiseedundon 9 13un “en15lng (hopper burn)” wuludna
srovuANNoIUdssEEzeanTN uanintusuduuuamimevondelrfalsalunin (ice ragged stunt) uarlsaiden
e (rice grassy stunt) [1] wdsnsglandinmadunasdnsiniiaiemumdemelufiuiivgnimarsiinmily
gfintaende Sununisszuinuaginatetiiuainnsugndnaduile ldladedasuas uazdinsldansiaiinng
M3NuRstual w.e. 2500-2510 91ndNEwaveIn1sUIRTe) Usznalyenunisszuaadausndausd we. 2517
a]uﬁﬂ{‘]aa;ﬁul,w?:aﬂiﬂmﬁﬁwmaE"J’muﬁuﬁmgeﬁnﬁﬁwﬁzyiuﬁuﬁuwaﬂiwmLLazmﬁmu [2] faust w.¢l. 2553 -
2556 Fumunssruedaienfiumniuluiuiianans fusenidsaniie (3] uaslud w.e. 2557 nunisszuinegng
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suusslufiufiniangfusenidsamie 5 Sawta il nszesunnnetasey 40-60 Fu uazdeguinnd 60 Ju
IasuAnudemennia 60,000 13 [4] Teyanisinnuaniunisainisseuinlulagdudindeunguniay 2567 wu
nMasvvaveanasnsslandtimaludnetguinnit 60 fu luftudl 4 Smin lFun Soeidn anauas Fedlml uas
a3un$ Tavienun 639 19 5]

wiasnszlandthmadunislusoanamufidmaronssuiunmandat i linanaadridemennnsuns
szvauazdviasegaguLss Jagtulimsiaunuulssitusinl q Adunundensslandihma dadudn
wamdlunmsmugundenselandiinademeluladtannatelml ogslsfmumniinisgndnatugiumu
othanemazdgniaiiosiu dwmalindonsylandimaimuysudadwhaeiusingumuld wasius
Hrasgyderuiunuluiign Snisssnandensglnndihmadanunainaigvedulelnd Tutagiudila
fugtdumusionn 4 lulelndveswdsnszlandihnaludsemdlne nisldarstostumdauuanuisns
inwmsnsdeuldlunsmunundsnszlandiinia iesanidulsihowas funaviud Tunsdfifanisunsszun
nsldansindidesiuidauuaseratiemuaunisssuinliiunmsaliazanaudemsle agalsinunuasnsdnld
asinegrsligndenaziiunnudniu lnensldasaiviuieJostuneuaziinnsseuinlilldviuiondn
Sudusnuilaadefivliuszmnsndonsylandihmadunusean siefitostuidauuas [2] Sukanya Arunmit
et al. [6] nAnwngAnssunisldanstdesiuiindnginuazarsiivandslunandndnveunuasninglamuddnn
gusuUszing nuinnuasnsldansdestumdauuasidssnuivildndsnselaadihnaianisssuiad u
Felsuuzhlhinuasnsldluundn uazansiiduingdunsiemdauuas s wazdaidngivivhuldnanisinuns
Tngluusiasfuiitnisléasaiitoatuidadngtiniintosunndiety insnsnslufmianszuasaiogsen anys
wazdoum Miarsdosfuiidadnginngsfian evay 34.44-43.71 uazwuiiuudregataAlviuw
nsannsesanstosiuiindnsingaiianandmiadoum uasassd i3ns uaziivailan aenndestunginssy
nsldanstesiuidadnginnvonnunsnsluszeyndunds deyadildainnisdnvmginssunisldarsiadives
wnunsnsazidunmsfinmuaaunisainisidansiafivavarsandslunandndny wazduiumenisuimsdnnisnisld
a13UeiuMIndn U108 19 NABIALIILNZANAILALULIIYBINNITIVNIS

nsRanuauiunIudeasiaditestuiidaunasvesuszrnandsnszlandiinialunia
pJupondsaviionn 9 Tamin Tudied we. 2554-2555 wuiundsnszlandthmayszannsann 7 Smiauiudh
funIuReans ethiprole Wa isoprocarb uniian TngdnegluseauldinsusuddmunmuisdSudadunu
Ununanreudiegs FauandvidiurnuunniswesaudunusoasiaiidestuiidausamesUszansvesnas
nsglandtmaluuiasfaninvesmany fusenidsanie mninwmsnsinisldaseiitestuiidnumasinfuvie
Tansnguinen 4 fadefutesats anduaumeyinlissnsuuadduiuiidufaamiudunudearsied 7, 8]
nsnmudeyaaufiumuresssrnsuasdngdnissuinluiiuiiduassildannsonumunisudlotym
Pwananuiumureaszrnsuas ensidenldasuuunyuisuiiivssansnmuaznzay Uit
fnguszasdifiefnmuanudiuniuvesansostuiidauuasiiinuasnsioulddovssmnandonsslan
Fhnnaain 4 Favin Tumangfusonideandiolud we. 2566 Getoyadinanarlfidusuamassneuntmnauny
lunsinduladenldudinnguanstestuiinuuadlunsmuaumdsnsslandimaldegramnzay fusydvnm
uazlasnsty muatiwandymansivanddlunendstniifusunededtaauariuilon snsgdumnsgiunis
wAntuuusBunazuasnde

2. 399y
1. Uszwnawasnselandinnng
Fumurumasnsylandiinia mnudasminuesnsluslasnanniang Susenideanie neldaidavan
wasuinwnsnsittienygUszanas 20-40 Yu Udetlunsndsauiasmun 42xa2x65 wufiuns devhnsdaden
uasitlignideunieroudnaudousdnslivaongausas aspirator) $1uau 100 Fasefiudl 375 mMarusudiuns ud
Udosasuudundriiugeeuns nu7 orguszana 7-10 Fu lunssiwdealidmiuluanmild wdhandssens
Uiinallsadeufsauuamenesidouasiaundn nsumsdn (i 1)
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af 1 AusiundsennsianselandiimandsaveisuSunaluannlseseuwdsswuas Ineldaidaumie
nsglandiinaluudasun (n) Aadenmaenselanduinialivasngauuad (aspirator) (v) lesveny
UsErnsnaenselanduninauuaunaiing (A-9)

2. msiAewwseiinawaenslandinma
Besenedinamisnselandiina fivdeslinddlusundriniietenld dndeweslulsedouas
nszisisouiui 1 fneenundsiluinzasuuiundrdrniugseuns nu7 ey 7-10 Ju Fundeulidmiulsdu
omsvennaenstlandiina lnsezdouems 2 adweduayt vduilaunseisldmiiufomaonselan
dhmasuunnwedmiulilumaveaey Tagldindonsylnndihmalsifudiongi 4
3. wSsusnsdesiuidnmaenselnndimaiidlunmaseu
3.1 w3suansdlostuidauuasitnunsnsdoldluiiuiinians Susenideanie aiia Technical grade
gy 95 Wesiiusduly 1un imidacloprid, dinotefuran uag ethiprole ansavatspududuas 5-6 sy
Suduanaadudi 10,000 ppm anasluedmidwiaiiedlu Tneld acetone \usviazane
3.2 dndensglandiiniadidsmeeUiinaanisadou sndedluiesmunugunnd 26+2 ssmeaidea
Junan 5 Tu newimsvedeuans
4. NMSNAFBUTZAUAMNATUNULAEID Topical bioassay
4.1 mMsveaeULtesiy (preliminary test) iitemanududufimansay
1.1.1 diFnfufomisnselaaduina o1g 2-3 fu MAsswereUuialy uvildaaudaefie
asueulaeenles s1uan 10 faredn Mnduneadisazaneieionllude 3.1 Insldiniomendans Hamilton
Dispenser nena1sazatsysuiu 0.24 lasansnad Inenagouiiuiu 3 Anududuseds Usznaunie 1) A
WiNtuge 10,000 ppm 2) ANAENTUNATNE 2,500 ppm Uag 3) mnuduusn 312.5 ppm udazAdduY 6 9
(n il 2)

A1 2 NMSUSEERIUAMUAUMUUBIUTEINTNALNTLIAAAUINAN1ANY TUBBNKIYLYLED AaaNSUBINUNIALIAY
ethiprole (n) imidacloprid () dinotefuran (A) Insneaansuudundsnszlanduinia f18335 topical
bioassay (1)
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4.1.2 duwdenslandthnaiildsuarsudesasuudundrdniuiseunes nu7 dusdenlilunssuen
wanafnladiniuduemsliuuas Tnsvdosuuassiuan 10 Fadenszuen (91) anduiiluifiuliluieseuay
gaungil

4.1.3 asantfudruiuusasiinevddldiuasuiu 24 uay 48 $lus deyariadedlsiinniingesi Probit
ilemAnanaduiis LDs (Median lethal dose) shelusunsy Polo Plus 2.0

4.2 ManaasumsERuanuufy (final test) vantsvaaouiwdeatumvagoudessundsanldan
dutuiimnzay nevagouasas 5 Aty wiazarududuh 6 41 doyaiilfihuniiasgi Probit ilevnen
AUty LDso

5. MsIanguAaMNiunIY audennadsiuiuvesvessameaanBnlulasiniside ADB-IRRI Rice Planthopper

WialienenisilSeuisunulunsazlseimnansll
71 LDso g4

o

PEIUAINAIUNIU (Resistance Ratio, RR) = ————
#1 LDso fI7dA
MIRsEFUAMLEUMURIAEREILAE Y Sl

RR = 0-5 mnede GalaiuSumnuniu (non resistance)

RR = > 5-10 Wnefia gruvnus (slight resistance)

RR=>10-40  18d sumudiunans (moderate resistance)

RR =>40-100 vsnede duniuuunanereut1eg (highly moderate resistance)

RR = > 100 mneis funugs (high resistance)

3. NANTIRBUAZEAUTIONA

aruduiiveesanainditdestufiiauuas 3 viin deuszsrnandsnselandiimaifiusiusulud we.
2566 INnARzTusandeamile 4 Jain lakA oAy gUATIYENT ANAUAT WASTBULAL WUT

1. @13 imidacloprid #A1A33Juiiy (LDso) Giaﬂisﬁmﬂ'ﬁL‘W?ﬁuaﬂiﬂm?ﬂfwmaé’wﬁfmmmmsqqqm Wiy
2.273 lalasn$usieniu wazdmmnunduiivroussvnsdminveunnusan winiu 0515 lulasniusensu (M5
7l 1) Wednszdunnuiuniu wuiUszvnsandmiavuesiaie guasusill anauas wazveuwnu dlaifing
Ususaumusioanst Tneflandndauaudumuegsswing 1.00-4.41

2. a3 dinotefuran fiAnauidufin (LDsy) doUsesnamdsnsslnndinniadvinvounniugean iy
0.127 lulasniusensy wazdArmnudufivdeussmnsdminguasvsiiangn iy 0.052 lulasnfusientu
(9197 1) Wodnszdunrudumu nuiszansnndmiavuesaty guas1usnil anauas uavveuuiy Selud
nsUsusdumusieansl Tnefiedadaumnudumuegsening 1.00-2.44

3. a3 ethiprole fiAnAuidufiy (LDso) slovszenaimdsnsslandihniadminguasiesiiigean whiu
0.718 lulasniusiondu uardimAnunduiivieUszmnsdmiavuosaeman wihiu 0301 lulasn3usendu (M
7 1) Wednszduanuiuniu nuiuszansandmiavuessans quasvstil anauas uazveuwnu ilaifing
Ususdunmusieansil Tnefiendadaumnudumuegsening 1.00-2.48

nsdnnduaruiuniuressssnamasnsslandiinais 4 Smielunans fuoanideauniesoasied
Hosturdnuuasiinuasnstenld 3 vila (19197 1) wuh Yssrnandenselandiiaaris 4 Smiadslaiuiush
Fuvusieans imidacloprid, dinotefuran uag ethiprole 3udululdinnunsnsiinisdenldansiifiuszansainly
miﬂmﬁ’uﬁﬁﬂngﬂﬂsﬂmmﬁﬁnmaﬁgﬂﬁm dopAanaiu Sukanya Arunmit et al. [9] laAnwingRnssunasldans
desfuidadmginuazansivandndunandninveununsnsmeldquidnyumuinussma drafouunsag wa.
2564 - Asvnan .. 2565 Nunguitnmuiiegluiminanauns vuesene wavguasvsnll dlugiimsidenly
ansindfifiusyAvinim uasinumsnsiinnuduasnsmunundensylandthmangugniosnnmindosay 70 Teans
dinotefuran tHuastioafufdauuasiinsunsduugdlifldlumsdesiuidnmasnsslandiina (1] luvaei
foyaaniunsainnudumuseastestuiifnuuaseunionszlandihnafinunsnsfedldluiuiianamie
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mowuu Tl w.a. 2565 Usspinsimdenselandiinadmin@esneuagauidinnnudumusenns ethiprole o
TuszAudunIua (6 1) uarUszrnanasnselandunnaani@isssie Weslul uaza1us Galdususimunuse
@15 imidacloprid wag dinotefuran #agtiulaiuuiliuusyunsnasnselandiinaluliasiiufiavisyiuaia

AuvusioansadnasiuaungAnssunslidansiadidesiumdnuuasiinensnsdenlgluiuity ¢ [6] wuheiu
nan1sAnwnsdTIassuTiBusEAUANAUMUTBIUTEIINSINaEnsElanddaaTiivuIaIn kU 8 Tanin

vessemadulugied A.a. 2012-2014 Aaenraesiunginssunisidansiaivesiuiidnuwuaidnuiuloynsad

wansnaiulukdaziui Fawansfnwuansbiiiuinnudifyvesdoyanisfnmuanusiiuniuvesaisiaiiodn

sowlag ialulselovilun1sdanisanumunuansnilvazdinanataiosninnisuandiiluauian [10]
agdlsfinu winldfideyaiiszyinussvnandenselanduinalussasiundinisususadumuseansiadl

agluszaule anadwmalinisdanisanuiunuvewiasdngiivreasniilivszaunadnse viliasndidesiu

Mnuuatusinznauildlilanawaslivsedvinimanas 1 INLUaIEIANAIUYIY LagdIanIENURoNanEn
MINSNERS I AUSIaLazAu wanas e nuuasdngivndanumunudvianeivlauingdu dedu

foyamsfanuanuiiumusoasiaddestuifauasiiinnuddyilazdaelunsindulalunsidensdangy

ameifestuidauaniioldlunmausunsiuansiedlunistostumdenselandtmauuumyuieuldedng
wangauaziiusyavEam winidesnsriuasnguifnalnanuduniuiuuiientu Wuwumisuimsianisan
audssuazvzastymanuduniurenndensslandiinaldededidu drlidevzaenieandyminig

fumuseansiafidesiuidnuuasdngiivfiszuinlundadld suianisdanisanusiumureswuasdunisiili
wuasllassanusunuseaseiitesiuidnnuadliog1eTIngg INERsNsaNITa AR siasaTidastunan

wuasiineng 4 Tunmstestumdndngiiglidunaunudulneussansnmuesanslianas [8]

a1t 1 seduanuiufivuesanslestuidauuasiinig 4 seuszrnsmasnsElandiina (Nilaparvata
lugens (StaV) Tifudegnannuuannludmin vuesne guasivendl anauns uazveuwnu Tl wa. 2566
Insecticides Provinces LDso 95% limits Resistance Ratio  Resistance Level
(bg/e) lower  upper
imidacloprid  Nong Khai 2.273 1.371 5472 4.41 non resistance
Ubon Ratchathani 1.222 0.686  2.691 2.37 non resistance
Sakon Nakhon 1.952 1.329  3.396 3.79 non resistance
Khon Kaen 0.515 0.279  0.808 1.00 non resistance
dinotefuran ~ Nong Khai 0.075 0.015 0.147 1.44 non resistance
Ubon Ratchathani 0.052 0.023  0.084 1.00 non resistance
Sakon Nakhon 0.086 0.056 0.119 1.65 non resistance
Khon Kaen 0.127 0.052  0.226 2.44 non resistance
ethiprole Nong Khai 0.289 0.095 0.512 1.00 non resistance
Ubon Ratchathani 0.718 0.415 1.167 2.48 non resistance
Sakon Nakhon 0.315 0.128 0.525 1.09 non resistance
Khon Kaen 0.301 0.130  0.492 1.04 non resistance
nsAnauAuEumMuTetUsEnsasnsEiandiinasnatany Tueendeuniie ¢ Sanin Tud wa.

4. unasuuasdaiauauus
2566 neanstasiumdnuuas 3 vlia wuinas imidacloprid, dinotefuran wag ethiprole ArmanuLluiiy (LDs)

98581319 0.052-2.273 lulasniusensy uaslAdndiunnusiumuegsendng 1.00-4.41 inegluseaudalyd

nsUsuiiun wansliiuinnsldanseiidesiumdauuaia 3 9l Sansdivszansanlunisauauuszyins

Wasnselanduiniaainaiansiueantdewniena 4 39nda agrelsAniuninlusuianinensnsnin
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ngusenidsaniedinginssunslianaitestuffnuuasdnginedafudifutosndannd u vielalda
uugiluaain wagldfinsldasuuunudou wwdsadonsiaunssduanuiumuresUssnanaenszlan
thnnaluitufiduld dsdunismaudeyamiusunuresusssnamasnsslandinaifiensunulunisdanis
{Jiymmmﬁmmum'amimﬁaﬁL‘T;JuéfaqﬁmiﬁﬂmLLazﬁmmumiﬁwmmmﬁmmmaqLLuaﬂIuﬁuﬁﬁqﬂdnﬁdU
wansnwiluafaiannsolfidudeyamaiise fafanuanuiunuressssinsmionsslandihaianoas
Hosturdaunasiinumsnstonldluiuiisne 9 weeldidusmnmeiuuzihnsdenldasteiuidauadunis

muaundenselanddinaluiiunaane Tueenideanielundarituiiedwiliszansamn

A
d

5. AinAnssuUszne

veveunudinuAlENTTINALETIANEImans Ideuaruinnssy (ana.) Teduayusuyszanaide
meldlasamsszuumssdndnuuuemsdasads uasulinsiudunndon szogil 2 uazveveunainaYNYIL
fifldnsnlunuiteadsd
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