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indoxacarb 4.86% SC wag flubendiamide 20% WG lagtdaonladnstasnun1dnuuasuda ladianianiuatuzdiLasaay
NAUANSNBANNITAS AU IUTDIUNA
AdfAgy: 917; wiastana; Ussdnsnm; anstesiumdnutas n1sseuin

ABSTRACT: The rice gall midge, Orseolia oryzae (Wood-Mason), is an important insect pest of rice. In recent years,
outbreaks have become increasingly severe in irrigated rice fields in Thailand’s lower northern, central, and eastem
regions. These areas primarily cultivate rice for commercial purposes. This study aimed to evaluate the effectiveness
of insecticides registered for use in rice fields in controlling the rice gall midge, which has shown expanding
infestations. Field trials were conducted in farmers’ fields in Nakhon Nayok and Chai Nat provinces during the 2024-2025
dry season. A randomized complete block design (RCBD) with three replications was employed. The rice variety used
was RD85, and insecticides were applied when rice plants were 25-40 days old after sowing. Spraying was carried out
when rice plants exhibited gall midge damage symptoms (silver shoots) and the percentage of damage reached the
economic threshold level. The insecticides tested were ethiprole 10% SC, fipronil 5% SC, acetamiprid 20% SP,
clothianidin 16% SG, thiamethoxam 25% WG, spinosad 12% SC, novaluron 5.67% + indoxacarb 4.86% SC,
chlorantraniliprole 5.17% SC, flubendiamide 20% WG, and distilled water as the control. Applications were made
using a motorized knapsack mist-blower sprayer. The results showed that, in both seasons, all insecticide treatments
provided control efficacy against the rice gall midge ranging from 55 to 79% after the final application. All insecticide
treatments resulted in significantly higher rice yields (747-1,050 kg/rai) compared with the control, which produced
the lowest yields (502-521 kg/rai). Therefore, when rice gall midge infestations reach the economic threshold level,
effective and relatively low-cost insecticides can be used as decision-support recommendations for control when
necessary, including thiamethoxam 25% WG, clothianidin 16% SG, acetamiprid 20% SP, novaluron 5.67% +
indoxacarb 4.86% SC, and flubendiamide 20% WG. It is recommended that only one insecticide be selected and
applied according to label recommendations, with rotation among different chemical groups to reduce the risk of
insecticide resistance development.

Keywords: rice; rice gall midge; efficacy; insecticides; outbreak
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Table 1 Occurrence of rice gall midge (Orseolia oryzae Wood-Mason) outbreaks in Thailand, 2018-2025

Year Province Area (rai)
2018 Not specified 5
2019 Loei 8
2020 Sukhothai, Phichit 14,007
2021 Phichit, Phitsanulok, Kamphaeng Phet, Suphan Buri 7,784
Tak 518
Nakhon Sawan 8
2022 Phichit 4
Nakhon Sawan, Chachoengsao, Chai Nat 540
Uthai Thani, Loei 680
2023 Uthai Thani, Loei 11,571
Phatthalung, Tak 563
2024 Kamphaeng Phet 1,285
Uthai Thani 60
Uttaradit 380
Phayao 80
Phichit, Uthai Thani, Chai Nat, Phitsanulok 896
2025 Phichit, Uthai Thani, Chai Nat, Phitsanulok, Nakhon Sawan 4,696
Kamphaeng Phet, Roi Et 247
Total 43,332

Source: Plant Protection Promotion and Soil-Fertilizer Management Division, Department of Agricultural Extension (DOAE) (2025)
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Table 2 Types of insecticides and rates application based on the recommended doses for controlling rice gall midge

Insecticides Dose per rai Reference

1. ethiprole 10% SC 120 ml Patirupanuson and Patirupanuson (2009)
2. clothianidin 16% SG 24 ¢ Patirupanuson and Patirupanuson (2009)
3. fipronil 5% SC 0.0008 ml (a.i.) Rani and Padmalatha (2019)

4. fipronil 5% SC 12 ml (a.i.) Seni and Naik (2017)

5. fipronil 5% SC 2400 ml Seni and Pal (2021)

6. spinosad 45% SC 24 ml Kumar et al., (2020)

7. novaluron 5.25%+indoxacarb 4.5% SC 140 ml Kumar et al., (2020)

8. chlorantraniliprole 18.5% SC 24 ¢g Kumar et al., (2020)

9. flubendiamide 39.35% SC 24 ml Kumar et al., (2020)

10. flubendiamide 48% SC 8 ml Kumari et al., (2020)

11. thiamethoxam 25% WG 6¢a.i) Seni and Naik (2017)

12. thiamethoxam 25% WG 24 ¢ Seni and Pal (2021)

Remark: a.i. = active ingredient
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Figure 1 Rice plants showing silver shoots in broadcast rice fields (A), and an adult rice gall midge resting on a rice
leaf (B) observed in the field trials evaluating the efficacy of insecticides registered by the Department of Agriculture
for use in rice fields, conducted in farmers’ fields in Chai Nat province during the 2025 dry-season rice crop; and rice

plants showing silver shoots in transplanted rice fields (C).
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Figure 2 Random sampling of rice plants showing silver shoots and total rice plants (A), and insecticide application (B)

in the field trial evaluating the efficacy of insecticides registered by the Department of Agriculture for use in rice fields,
conducted in farmers’ fields in Chai Nat province during the 2025 dry-season rice crop.
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Table 3 List of 9 insecticides tested on their recommended doses for the rice gall midge, Orseolia oryzae (Wood-

Mason) trial, and the cost of insecticide application based on the recommended doses

Main group/Primary Sub-group, Dose Cost of insecticides
Insecticide name site of action V Class or exemplifying (per 20 liters based on
Active Ingredient ? of water) (baht/rai/time)?
1. ethiprole 10% SC 2 GABA-gated chloride channel 2B Phenylpyrazoles 50 ml 187.5
blockers (Fiproles)
2. fipronil 5% SC 2 GABA-gated chloride channel 2B Phenylpyrazoles 20 ml 100
blockers (Fiproles)
3. acetamiprid 20% SP 4 Nicotinic acetylcholine 4A Neonicotinoids 10¢ 100

receptor (NAChR) competitive
modulators (Nerve action)
4. clothianidin 16% SG 4 Nicotinic acetylcholine receptor 4A Neonicotinoids 15¢ 108
(nAChR) competitive modulators
(Nerve action)
5. thiamethoxam 25% WG 4 Nicotinic acetylcholine receptor 4A Neonicotinoids 4g 54
(nAChR) competitive modulators
(Nerve action)
6. spinosad 12% SC 5 Nicotinic acetylcholine receptor Spinosyns 20 ml 204
(nAChR) allosteric modulators - Site |
7. novaluron 5.67% 15 Inhibitors of chitin biosynthesis Benzoylureas + 22A 40 ml 156
+ indoxacarb 4.86% SC affecting CHS1 + 22 Voltage- Oxadiazines
dependent sodium channel blockers
8. chlorantraniliprole 5.17% SC 28 Ryanodine receptor modulators Diamides 45 ml 332
9. flubendiamide 20% WG 28 Ryanodine receptor modulators Diamides 4g 163

1.2 Insecticide Resistance Action Committee (2025)
% Recommended dose (per 60 liters of water)

SC: suspension concentrate, SP: suspension powder, SG: Water soluble granules, WG: Water Dispersible Granules, WP: wettable powder
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mudiu Tuvaugianstestiuidnuasiindug fuszavsamuiios 14-20% usmdsiudunan 15 Fu nansaAsivuanstosty

o

MdauuaivsednS n g u laeans spinosad 12% SC iUsy@nE nmgeen winiu 7865% sesasunduans ethiprole 10% SC,
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novaluron 5.67% + indoxacarb 4.86% SC, chlorantraniliprole 5.17% SC, fipronil 5% SC wag flubendiamide 20% WG &

UseanEn1m Wity 69-73% wansi9anans clothianidin 16% SG 1UseanEn1neinan (60%) dmsuusinainaning1s wuin

ada ) 9 A

yanssuIsiviuanstestumdauuaslinandndniade 747-880 nn./ls fiusmamnnnituazuansneg1eiidoddn 1l
WisuilsuiunssuiBemuauilinandadniadesiiign wiiu 502 nn/ls (Table 4)

f9UIU3s 2568 fidunonuszlus Fmdadoum wunssruinvemmastihluineny 25 Jundawity nuesidus
nsvhaneiade 3.46% feunudunan 1 %u wasndmiuadadl 1 Hunan 7 uae 15 Yu wissulasesiidmiaiivedidudinig
vhanglalunnsnevneadd usndaundadl 2 Hunm 7 uee 15 Yu nsaivuastostusdauadidosidudmavhanetiosndy
nssAsmunuegiiieddy Smdmurimesedmnnsnisivesiduinmwinaeiintu (Table 5) vdsmiuadad 1 Hunan 7 %u
a3 acetamiprid 20% SP Waw thiamethoxam 25% WG fUszaviBagaga winiu 48.77 uaz 41.95% Tuvasrfansdesiufde
wiafindug Gustavdnmiies 11-23% wsindaiundait 1 Junan 15 5u a3 novaluron 5.67% + indoxacarb 4.86% SC i
UsyAvBnngean Wiy 50.429% uazanstiostufdauuassiindug fussansamidios 20-39% Tuvnisfindwiuadadt 2 Gy
an 7 wae 15 Fu nansaAsinumnstostuidumsdivsyavs mmiiatu Tnsens fubendiamide 209% WG, thiamethoxam 25% WG,
novaluron 5.67% + indoxacarb 4.86%SC wag chlorantraniliprole 5.17% SC ﬁﬂizawﬁquﬁqm Wity 67-78% Tuvausdians
ethiprole 10% SC, spinosad 12% SC, fipronil 5% SC, acetamiprid 20% SP uag clothianidin 16% SG Uszanda1mvAy
55-74% (Table 6) dmFuUamandni1n wuin yansaAsiviuasdesiumdaunadlinandniioiade 836-1,050 nn./l3
fUsinanniuazuanAvegsifedidny WerSeuifisuiunssnismunuilinanand1aladesiiian ity 521 nn/l3
Taenssu3Biiviuans thiamethoxam 25% WG Tinandntigean wirdu 1,050 nn./l3 (Table 5) dmfuesidudnmsidou
azanvosnuloundanisuanslosiuidauuas wuin nssuiBmuauilivesidudnisidouasangaiian wiifu 31.82%
spsasuuans ethiprole 10% SC, acetamiprid 20% SP wag spinosad 12% SC winffu 13.64% @13 novaluron 5.67% +
indoxacarb 4.86% SC uag flubendiamide 20% WG Wiy 9.09% &1m3Uens clothianidin 16% SG wa thiamethoxam 25% WG

Wity 4.55% luvauedians fipronil 5% SC way chlorantraniliprole 5.17% SC liwuiesidusinisideu (Table 5)

Table 4 Effectiveness of insecticides in controlling the rice gall midge, Orseolia oryzae (Wood-Mason) based on

silver shoot incidence in Pak Phli District, Nakhon Nayok Province, Dry Season 2024.

Average infestation by the appearance of silver shoots (%) V Efficacy (%) .
Treatment pre after spray after spray Yield
(kg/rai)
treatment 7 days 15 days 7 days 15 days
1. ethiprole 10% SC 22.50 29.44 8.67 a 24.37 72.59 859 a
2. fipronil 5% SC 22.08 25.56 9.67 a 33.12 68.85 788 a
3. clothianidin 16% SG 18.75 28.03 10.67 a 13.60 59.51 747 a
4. spinosad 12% SC 20.00 26.79 6.00 a 22.59 78.65 880 a
5. novaluron 5.67% + 23.33 31.67 9.33a 21.57 71.54 848 a
indoxacarb 4.86% SC
6. chlorantraniliprole 5.17% SC 17.92 24.89 733 a 19.73 70.87 827 a
7. flubendiamide 20% WG 23.33 29.44 10.33 a 27.07 68.49 783 a
8. control 19.58 33.89 27.72 b - - 502 b
CV (%) 20.78 18.36 2177 - - 6.56

Y Means in the same column followed by a common letter are not significantly different according to the DMRT test at the p < 0.05
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Table 5 Effectiveness of insecticides in controlling the rice gall midge, Orseolia oryzae (Wood-Mason) based on

silver shoot incidence in Nong Mamong District, Chai Nat Province, Dry Season 2025

Average infestation by the appearance parasitic
of silver shoots (%) activity Yield
Treatment
pre after 1 spray  after 2™ spray  after spray  (kg/rai) ”
treatment 7 days 15days 7 days 15 days (%)
1. ethiprole 10% SC 4.28 11.30 1405 11.13a 18.28a 13.64 966 a
2. fipronil 5% SC 2.36 1254 1800 13.20a 20.36 a 0 836 a
3. acetamiprid 20% SP 5.69 9.97 2030 11.87a 1998a 13.64 934 a
4. clothianidin 16% SG 3.27 1282 1770 13.11a 2272a 4.55 928 a
5. thiamethoxam 25% WG 5.18 10.27 18.15 10.82a 1792a 4.55 1,050 a
6. spinosad 12% SC 3.77 1446 1760 1258 a 19.65a 13.64 861 a
7. novaluron 5.67% + indoxacarb 4.86% SC 1.98 14.60 11.79 11.07a 19.67a 9.09 966 a
8. chlorantraniliprole 5.17% SC 2.33 1236 1752 1221a 21.71a 0 928 a
9. flubendiamide 20% WG 2.22 1524 1665 10.09a 1851 a 9.09 940 a
10. control 3.54 1210 1840 23.66b 5878 b 31.82 521 b
CV (%) 74.89 27.04 2459 16.06 24.62 - 9.08

! Means in the same column followed by a common letter are not significantly different according to the DMRT test at the p < 0.05

Table 6 Efficacy of insecticides in controlling the rice gall midge, Orseolia oryzae (Wood-Mason) in Nong Mamong

District, Chai Nat Province, Dry Season 2025

Ffficacy (%) after 1* spray Efficacy (%) after 2™ spray
Treatment
7 days 15 days 7 days 15 days

1. ethiprole 10% SC 22.68 36.80 61.05 74.25
2. fipronil 5% SC 1591 20.66 54.75 7191
3. acetamiprid 20% SP a8.77 31.43 58.41 71.81
4. clothianidin 16% SG 12.08 20.25 58.87 71.31
5. thiamethoxam 25% WG 41.95 32.57 67.47 78.31
6. spinosad 12% SC 11.28 29.01 56.57 72.69
7. novaluron 5.67%-+ indoxacarb 4.86% SC 14.13 54.42 68.29 77.31
8. chlorantraniliprole 5.17% SC 16.49 22.22 67.93 77.04
9. flubendiamide 20% WG 14.59 38.68 70.85 78.47
10. control - - - -
PRRETY]

anstestumdnuuasiiun@nuidnunu 9 ¥l @15 thiamethoxam 25% WG siUsgdnian Tun1saunuuuasds

gean (78%) Feeylungauiieniuiuans acetamiprid 20% SP uag clothianidin 16% SG Useansnwlunsaiuauuadd 71%
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\uansngu 4 nguiiufunshauvesiidumsesisialaduriailafdnlngnisduluuutadu nquges 4A Neonicotinoids
svezusnynliAnnnsasnszuaUstanvanniiaund (overstimulation) seeesionvhlvmsuasugunssudugunseiliananse
yhald (desensitized) ansnguiiifivgeunsiofs lsinsliludreifiardseonneniasdiistaonamnnas wWuioaivars
flubendiamide 20% WG ag chlorantraniliprole 5.17% SC ﬁﬂizaw%mﬂumiﬂ’mﬂuLL&JN%QQ@W (77-78%) @onARDIiU
Kumari et al. (2020) 316911 @15 flubendiamide 39.35% SC fiuszansamlunismuauuuasigeiign fivesidudnis
vhanes Tinandndiuasnaneuunusiesnaslutiinuias uasiidnsdiunausslovidesunugsniingsuisdug uas
Yadav et al. (2018) 518971431 @3 flubendiamide 48% SC HuszdnSnmluniseunuvueunedIdasy ueuvsludn way
wuasth Fadumsngu 28 nduilduiuiumsinuresiaiurialselufiu fnalnnseengvisressuulszamuasndnuiile
\innsUanuaos calcium ion eenunides q silvindundeuuadliausavhaumund Winnsvadiegnasniian ldinnig
aanes 1wy néuiedunliaunsavhenlunsiniuluiiely wwadliaunsaiurdendenlmeusiieg vessnsne uay
\usumn Wueafuans novaluron 5.67% + indoxacarb 4.86% SC fiUszansamlunismuauuiasings (77%) dennded
U Kumari et al. (2020) 11891197 udsmswuadeit 2 Wunan 15 3u @13 novaluran 5.25% + indoxacarb 4.5% SC dualy
Wosidusinisvhanesh a13 novaluron aglundu 15 nguiisudamsduaszilafulaglusuiieules chitin synthase (CHS1)
pongsesruuNnaiyiuln Insmuauninaiyiiulavesu adussssnueufide sSudmsduanesianslafudaiu
e Usznovd R eslidivomueuiide Wl euuadlifarslafuiindidfas wihiduuamisludunsunisasnasiu
doswmnudsdidfiaatuinlmerlivfusauneufiaund Yiwende ilissmesenandifuaddiiniondsns
8NATIV LUATIIAtMe uenandndsaiiasdulyiszseutuiuly biamnsangdassaitegunsmesotorine 1
vilusasfinig wazans indoxacarb aglungy 22 nguilfushvnsdedladoniivhanlageuinadngluiin nqueos 224
Oxadiazines 9angVilagn15la719 (block) Mesnssnuvasisfio (sodium channels) fiwaduszam vinlilaiAnnis
oenenansruaUszam uazuuandusunin (paralyze) Tuvneiians fipronil 5% SC wa ethiprole 10% SC fUszansnwlu
M3AUANILATT Wiy 72-74% aenrdesiu Das and Mukherjee (2003) 3181431 a3 fipronil iUszAvEnmlunismuny
wiasta uag Seni and Naik (2017) 51891131 @15 fipronil 5% SC fuszavisamlunismuauisasIAfign nuesidusins
Wanesninssidsnuasdestumdnwuaniindu q denadosiu s1891uvee Archana et al. (2012) wuidn @15 fipronil
40% WG nuesiduimahaesiianuasiussansnmlunisaauaugean (81%) WodsuifisudunssiBaiuny tneis
Das and Mukherjee (2003) uag Kumar et al. (2011) 51891131 @15 fipronil Tug Uansnauwviuassuazarsnanyiadadl
‘Uizﬁw%mwiumimuQwuauﬂa%’nLLaxLLmaaﬁa %4 Prasad and Prasad (2011) $1647491 @15 imidacloprid (40%) +
ethiprole (40%) 80% WG ﬂisﬁw%mvﬂumimuqmLLmaQﬁ’JmmmammiﬁﬂmaLLazLﬁ'mawéWﬁwﬂﬁ Feans fipronil waz
ethiprole ag/lungu 2 ngan13viuvesesnaslse i visulasnsaunusn-oxiludalnia (GABA) ngugoy 28
Phenylpyrazoles mimwﬁm“ﬁ’mmwmsv‘hmumaﬁamaa%ﬁﬁvﬁmu‘ﬂmaﬂqmLmn (Glutamate-gated chloride channel)
g8 1w @13 fipronil Faaevili chloride ion llaninsalwadlunmelugadUsvamifieanssdiunsenauszam (potential)
blimsadenseuauszamuniaun® (@F3uss9 uasngynSF, 2568) dmsuans spinosad 12% SC dusgavsnmlunseuny
wiasn 73% aenndesiunanuideiiugnsin spinosad 45% SC TuszdvBamlumsmuauuuasiigeiian wuedidudng
vhanesn Tnanand muazsaneuwusslnmsluUSInaTige uasiismndnnayssloninediunugsningmAsoug Wumsnay 5
Uumshanumesinduansezmialaauriadlafdnlnonsiufisumus uoalaamesniisumisii 1 (Kumari et al, 2020)
wamsnaansaisiaenndesiuisnmadesiuidauuaciaives sTu uay wwswiy (2552) Wdmauasundisdn
3wy 20-30 Tundawinu winnueinsduie uanvesn wiedunauuaymesendiuing videnunaenta 3-5% Wiiasan
mslanstestuidausas WewSeufisudszavsnm nasdnuazdunuastesiuidouas lunmsdestuiiausasiagiedn

91y 25 Tunaewiiu wudranstestuimdauuasnduseansamlunistesiuidauuasiauagyilinandnt1igendingsuis
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A fafumnnnunisssuelutisingn anstestuidnuuasivusililfuasdduyush 8ud thiamethoxam
25% WG, clothianidin 16% SG, acetamiprid 20% SP, novaluron 5.67% + indoxacarb 4.86% SC Wa ¢ flubendiamide
20% WG uagimifiengiiuifeliifiu 4 Wou ioruastesiutdaumas $1uu 1 e Tuteny 40 Yundoriu fwand
drawiiy 747-880 nn./ls umnsinanmssiuanstestuiidauuas $1uau 2 ads Tudmeny 25 Yundawin fnandadn
Wiy 836-1,050 nn./l3 (Table 7) Madmniinisugninlutasiinuusasiaunidusadliuswaunn Wsudsauann
n¥andmeny 50 Jutuld lisududeddmsdestuidauainszmevhaneresisasansd nanssnudenandndiniios
(57 uaz iwswiiy, 2552) Fslidueniunisasmu muﬁgné’dﬁ’lawﬁmgﬁﬁuﬁma i lsivhanglusasth wasusudoumueu
Platygasterid, Eupelmid waz Pteromid \ugu (nedidouasitmundn, 2566) avuiuldimdsnisruisaasass anstosiu
fdauuamnnssuisinefidudmadouazauiiningnidfaiugy aeandesiu Chakraborty (2010) 11891131 N15ldans
Josruidnuuaslunsmuguuuasiadnarilisnsinsdouanas lasans carbaryl, monocrotophos Wag quinalphos il
dasmsifouanasgeiign unn1sanans carbofuran fifsasnsideuanasiiign uag Seni and Pal (2021) $1897U
nssuisiilildansuaznsldansadnaniivdmiumunuuuastaiisnsinisideu (40-53.3%) gandnssudsiviuastesiu

o

Mdnuuad (0-33.33%) nadlmsdentdarsdesiumdauuasmsdenylialavianilanuaiugii Geglumnemungusieiu
Aosadunguansniueseudin mnldfaderudunanuenaneliiinnisadaruiiumureiuas uagiuiuifesda

el 30 Tu vidanswuansasianyineg (Neideuasiaiundng, 2566)

Table 7 Cost-benefit analysis of insecticides used to control rice gall midge, Orseolia oryzae (Wood-Mason)

(2024-2025)

Input cost Rice yield Price of additional Net profit
Insecticide name (Insecticide and (kg/rai) yield (Baht) (Baht)

labor Baht) 2024 2025 2024 2025 2024 2025
1. ethiprole 10% SC 248 859 966 7,387 8,308 7,139 7,389
2. fipronil 5% SC 160 788 836 6,777 7,190 6,617 6,342
3. acetamiprid 20% SP 160 - 934 - 8,032 : 7,972
4. clothianidin 16% SG 168 747 928 6,424 7,981 6,256 7,174
5. thiamethoxam 25% WG 114 - 1,050 - 9,030 : 8,970
6. spinosad 12% SC 264 880 861 7,568 7,405 7,304 6,465
7. ovaluron 5.67% + indoxacarb 4.86% SC 216 848 966 7,293 8,308 7,077 7,400
8. chlorantraniliprole 5.17% SC 392 827 928 7,112 7,981 6,720 7,094
9. flubendiamide 20% WG 223 783 940 6,734 8,084 6,511 7,241

Remark According to the Chai Nat Province's rice price, the buying price of wet paddy non-glutenous rice with a 25% moisture content in
January 2025 is 8,600 baht per ton (Thai Rice Mills Association, 2025) and spraying insecticides by hand using a motorized knapsack mist-blower
sprayer costs 60 baht per rai.

Gl
wiastaiimsszuiagulsindluuiuaUseunamilonaud nAnans kazniengiueen n1sdestudda
mearsdosiumiauwuadudiiery 25-40 Tundwitu awnsadnwwandnt1alduinninngsuisaiugl mnnunssEun

|
o

YosasIiasEiuAsegie a1sleatumdnuuasnivssdnsnmuaziduyusi anselddumuuzihusznaunisdnduls
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Tnedenldlunsainsudu l@un @13 thiamethoxam 25% WG, clothianidin 16% SG, acetamiprid 20% SP, novaluron 5.67% +
indoxacarb 4.86% SC uag flubendiamide 20% WG Ingidenldanstiosiuisauuasuinlaginnidsnumuuginuazady
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