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Current Resistance Situation of the Brown Planthopper to
Insecticides in the Upper Northern Thailand
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Abstract

Brown planthopper (BPH), Nilaparvata lugens (Stal), is a significant insect pest in
irrigated rice fields in Thailand's lower northern and central regions. They are capable of
rapidly adapting to their environments and rice varieties. The upper northern part had its
first severe outbreak from 2011 to 2012. Inappropriate insecticide application with a high
concentration over a long period and spread over an enormous area cause severe
outbreaks. The investigation of insecticide resistance in BPH was the objective of this
research. BPH populations were collected from rice fields in Chiang Rai, Chiang Mai, and
Lampang provinces in 2022. The toxicity level (LDsp) was tested on three insecticides
commonly used by farmers in the area: imidacloprid, dinotefuran, and ethiprole. The
results demonstrate that the BPH populations collected from Chiang Rai and Lampang
provinces showed slight resistance to ethiprole (6-fold) and no resistance levels were
observed in imidacloprid and dinotefuran in all BPH populations. According to the level of
BPH resistance in each area, this information can be utilized to make recommendations

for the insecticides to use in order to effectively manage BPH in the upper northern region.
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yo3s0ulive (Endocrine Disruptors) 11421 59
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Joafuidamasnselandihnatesnss Tnglidnis
myudsunguaisegiagnies vliindensyland
thaaadremnuiumuseanstesusidauuasnn
fuiFen dwalmnunsnsdoddanslusinuiigety
diomuauUsesnandenselandiiniafisnuny 3
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nunsnsluiufisoniadedlml e uasideesne
Tngldaislavlundasuniifidnienguszanas 20-40 Yu
Usesmasnsslandinalunsaasauuasiiinaan
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Lgmuuawumzﬁqﬁ’;éaujuﬁ 1 Wneanunisily
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el Sdusuldluemsveamasnsylandiinia
Tagavaouonms 2 adaeduny vinautiaunsedta
IgsuausfuTomasnsyiangiiaasiuiuannwe
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Usinamnlsadou sideduviosmunugamgl 26
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4. ASNAADUIEAUAINAIUNIULALTD Topical
bicassay
4.1 mavaaeuoiu (preliminary test)

Wemanududuiivunyay

4.1.1 1hfuTomasnslaadinga
wendle o1y 2-3 Yu MdssvereuTinaly sl
aausefnsaiveulaeenles S1uau 10 Fresn
MntumesansavatefieIodlilude 3.1 @ena
WWHTY 310 12 ANULTUTY USEAaUAlY AL
Wutuas nang wass Y medeusIuIY 3 Ay
Wuduseans urasamnududuri 6 61 Tneldiedes
neA@1T Hamilton Dispenser nead1sagany
Usunw 0.24 lulasdnsredn

4.1.2 duwdensiaadinniailesu
asuUdesasuudundiniugoouns  nu7 a9
wisnlilunszvennanainladusuidueimsle
was TneUdosunassiuau 10 fsenszuen (81)
nduthludiuliluiesnuaugungd

4.1.3 9529V 1UIURUAITI A8 NE S
T§Suansuny 24 uag 48 §2lua %’a;&aﬁié’ﬁ’lm
31A51294 Probit iievnaaaufie LDs (Median
lethal dose) sglusinsu Polo Plus 2.0

4.2 msnagaurseauaNduiie (final

test) ¥nsvndeuLuLAEafuNIsSage ULT 0 9dy
wdnldanududuiimanzan Tnenagouansas
5 Anadutu udazarandudunii 6 51 deyaitld
YIAs1E9 Probit fievanautfufive LDso

5. MITAnduAUiUNIUAILdanNasINiuYes
v93UszinAauITnlulasan1939e ADB-IRRI Rice
Planthopper ialwinesdenisiSeuifisuiuluus
azdsvnedai

AndIuAUAIUNIY (Resistance Ratio, RR)

= (A" LDso g)/(A" LDso #iian)

FasyiuAUETIUAAdRduALE U Fad
RR = 0-5 munefs Falausumaumu

(non resistance)

RR = > 5-10 %aneds frumusi (slight resistance)

RR = > 10-40 w185 AMUN1uUILnans

(moderate resistance)

RR = > 40-100 m1efla fumuUinansreudng

(highly moderate resistance)

RR => 100 wefe fun1ug (high resistance)
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sesuanuluiwesansdosiuidnuwias 3
%iin foUszrnsinaenstlandtnavesd minideee
el uazdiune fulugaaggui we. 2565 nuin
@15 imidacloprid fifnsgduauluiivnouszvins
wisnszlandimagsiian sossnifuans ethiprole
uay dinotefuran fiAszdunundufiviniign Tagdn
aadufiwvesans imidacloprid faUssnswae
nalandunmatanindose femudufvgeiian
winifu 9.626 lalasndasensy uazUsvannswasnseinn
Ahmnadriadiung ﬁmmﬂmﬁuﬁwﬁwﬁqm WinAu
4.092 lalasn3usensy Wedanguanuduvusioans
wuilszrnsinasnselaadinnnadmiadossne
Foddval wavdruedldfinmsususagnuniu luvaei
a5 dinotefuran fAraudufivdoUssinsinae
nszlandiimadaniadesrogeiian ity 0.659
Tulpsnfusionsy wazUszunsinasnszlandinga
Faiadatne favenudufiveinfign wirfu 0.406
lulasn$usion3u Wedanguanusiumusioans wuin
Ussmnsimaenselandiinmasmindesse Godml
wazaruegelafinsusumnunu wavans ethiprole
fidmudufivsoUssnsinasnselandtmadmia
\Fossogeiian windy 6.748 lulasnudeny was
Ussmnsiaenselanaiimadanindedmidaa
\Wufiwsiniian windu 1.089 lulasn3usendu fledn
nauAwiuLseas wuissrnamdenssland
dhmadwiadssanardundaudiunusi wa
Ussnsiasnselandiinmadmiadedwldslifing
USusduu (mnsefi 1)
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A15197 1 seauanuduiwreslsensmasnselandinmaniusiusinainlasunluusdaiadessiy Wealny
waza1UN WA, 2565 siaansUaeiundnulasstingne

Insecticides Province LDso 95% limits Resistance Resistance
Level
(ug/9) lower upper Ratio Ratio
imidacloprid ~ Chiang Rai 9.626 3.802 16.112 2.35 non resistance
Chiang Mai 6.609 1.380 13.097 1.62 non resistance
Lampang 4.092 0.910 8.267 1.00 non resistance
dinotefuran Chiang Rai 0.659 0.236 1.146 1.62 non resistance
Chiang Mai 0.529 0.141 1.014 1.30 non resistance
Lampang 0.406 0.093 0.824 1.00 non resistance
ethiprole Chiang Rai 6.748 2.875 11.123 6.20 slight resistance
Chiang Mai 1.089 0.250 2.218 1.00 non resistance
Lampang 6.629 5.238 8.082 6.09 slight resistance

Garrood et al. (2016) 51847421 UsE91nT
wisnszlaadiiaiainaisisaiglssyvuiu
AUNIUGDENS imidacloprid @iia 220 11 Fausid
a.A. 2010 serdoadudum luvasfiuszansmae
nselandtinmaanndsemalng AAusIuswd A,
2009 A1uNIUABEIS imidacloprid gafie 139 111
a9nAADINU Zhang et al. (2016) 31847431 UsvInN3
wasnselandinanansisasglsersuiuiiiu
9U5 U A.A. 2012-2014 TN 1SHAILIAMUAIUNIY
sioans imidacloprid gafla 233.3-2,029 i1 Faegflu
izﬁuﬁﬁmmuqq 198 Zewen et al. (2003) $1647U3"
wasnselandthmausznnsansisasglssrvuiud
ATUNIURBANT imidacloprid WUAIUNIUTINAUATT
d9nAaBINU
Matsumura et al. (2009) $1891u31 Usz¥nsinae
nselandtnanaluusemelng Ysuiduniuseans

acetamiprid LLa ¢ monosultap

imidacloprid 1ilo¥ a.¢. 2003 dexINUFIUNIURD
UszmnslulseinmanssausgussnIsuiy 1515033
Fanudendeaun uazuszmadiu wazlud aa.
2005 - 2007 NAFEUTUUsTINTNEENITIARFUAa
UsemAdunusiumudu (cross resistance) siaans
thiamethoxar Tuvaizdilinuadisnnugiumiudag
U dinotefuran Fuduasnguifeadu Tnswuiin
Fuiuuszmnsindenselandiimalulssnenay
wiunziuesntazUszauaudulaiu sniulszmea
a1515usgHAUTU aenAapsiu Zhang et al (2016)
189U ‘Uiz%’]ﬂ'ﬁLWﬁyﬁﬂi%l(ﬂﬂgﬁ”lmaﬁl’maﬂﬁ’l‘im%g
Uszrwuiuiifiusiusn 9 e 2012-2014 A2y

Frun1ussieans dinotefuran WU 6.6-29.1 191
Feans imidacloprid Lag dinotefuran Lﬂuaﬁﬂeju
Weafu fie ndu 4 ansnguitu3unisviauresiniu
ansoziialaduslinilaftinlaen133 U UULUITU
ngqugay 4A Neonicotinoids finalnn1seanguise
szuulssanmadefvansiladuinululugigulaeans
AzLA8ULUU (agonist) AM3TILYesETaeUsTam
acetylcholine arsnguilazlungadu (wdai) fu
ansezgfialadulunsduiidivasesefialaduvin
#Alafdn (nicotinic acetylcholine receptor, nAChR)
fvesanwadussamuina synapse ULdINTEHU
T3 nAChRs vhamilunsasnszualssamiiinninund
(overstimulation) Tuszezusn drusvuzseniioans
frdpuuasnguilduiidsuaseneiialadurinilad
Anuu azvilimsuasusunsslddugunseilsl
anu130v9uld (desensitized) ansnguiiinsldann
‘171'?161 lown a@ns acetamiprid, clothianidin, dinote-
furan, imidacloprid, nitenpyram, thiacloprid i & ¥
thiamethoxam Liasanniduansiifiuszansaings
ansadesiumdauuasdngiivnaneviialagianie
wHaImINUINgA ﬁmﬂ%’miﬂduiﬂuﬁwmuumLLas
Uosads (@rinisemuinisersnaniiy, 2564) a3
imidacloprid wae dinotefuran unzideuin )
Sunsedmsuldlunisdestuidamisnsslnad
drnauazndslnl Gsans dinotefuran Wuansiadlil
nsumstuugilidlunstestiuidamasnssian
e (nevidouavitaund, 2562) Tuwaiiians
ethiprole daiunzidsuingdunsednsulilunis
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Hosfurdmnasnstlanainnaasduasinii
nsunstakusilildlunisdesiumdauuavan (a
fyan wazae, 2565) aeflunay 2 1uansnguiinegn
msvhnureasraslsiivhnulrensawnunesaly
U1ln3m (GABA) ngugios 2B Phenylpyrazoles fnaln
nseengssasruLUszamlngludnu (block) n13
Wauveesnaslsrivhaulasnsawnuuesiiugy
n3n (GABA-gated chloride channel) vilvildasnsa
ansefunsdanszualsyawmld uenaniarsnguil
vriadvausadavrinmsinuvestesnaslsdi
Mra1ulagngaiiumn (Glutamate-gated chloride
channel) li#e 1wy a3 fipronil F3aevili chloride
ion ldanunsalnadilunaeluwaduseamiiionn
szAuNTzuaUsram (potential) vinlwlin1sdsnszia
UszamunAnund (hyperexitation) #4 Garrood et
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