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Brown Planthopper : a Formidable Rice Insect Pest in Irrigated Rice Growing Areas

and New Concept of Its Management
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Abstract

The brown planthopper (BPH), Nilaparvata lugens (Stél) is an important rice insect pest of\céniral
plain and lower northern region of Thailand, which continuously destroy rice production in thos:® outbreak
areas. According to the severely outbreaks, farmers always requested government subsidies. Thz cause of
serious outbreaks came from high price of rice products that motivated the farmers' invesiment 1o increase
productivity. Misused of insecticide application are affected rice field's ecology and al<o increasing the BPH
outbreak situation. The gap of implementation of insect pest management to the farmers still have remained.
If the farmers really understand and continuously practice, the rice yields-eould be escape from insects
damaged. In practical, farmers didn't concerned. So that ecological engineering which is expected reducing
the gap of knowledge, the concept is increased habitat biodiversity, mioviding shelter, food resources for
natural enemies. Planting on bunds with beneficial flowers and cas'i crops is a step toward sustainable the
insect pest management in rice production, especially could redusing the brown planthopper outbreaks in
irrigated areas of central plain and lower north.
Keywords : brown planthopper, outbreak causing, irrigated areas, central plain, lower north, ecological

engineering
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Fig. 1 The brown planthiapper, Nilaparvata lugens (Stal) (a) and its damage causing hopperbum (b)

Table 1 Historical records of the outbreak areas of the brown planthopper in Thailand

Area outbreak
Ygéar Variety LLocation
(million rai)
1969 RD1 Bang Khen Rice Research Station, Bangkok No recorded
19751976  RD7 Central plain 1.07
1988-1990  Suphanburi60  Central plain (13 provinces, 72 Amphurs) 2.3-38
1998-1999  Chainat 1 Central plain and lower north (45 provinces) 2.34 and 1.64
2009-2010  Pathumthani 1  Central plain and lower north (18 provinces) 1.30 and 2.38

Source : NINMITTI (2553n)

TETNTIT IR 4 aduf 1 unmew- fiquinw 2553
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Table 2 Insecticides used by the farmers in Chai Nat province in 2009

Rice growth No. of farmer's
Recommended Non-recommended Resurgence
stage (DAS) recorded
Seedling 17.1% 53.7% 29.2% 480
(0-15) chlorpyrifos*, buprofezin®*, abamectin, cypermethrin,
imidacloprid**, dinotefuran**,  cartap®, carbofuran
fenobucarb™*, fipronil*** omethozie,
ethiprole™, carbosulfan** dimetihoate
Tillering 21.3% 73.2% 5.4% 661
(16-40) chlorpyrifos*, buprofezin**, abamectin cypermethrin,
imidacloprid**, dinotefuran*", cartap”, omethoate, carbofuran
fenobucarb®*, fipronil**s, dimethoate
carbosulfan**, ethiprale™
Booting 136% 66.7% 20.0% 15
(41-60) chlorpyiifos®, dinotefuran™, abamectin cypermethrin
fenoblicab**
Heading 25.0% 65.0% 10.0% 20
(>70) thlorpyrifos®, abamectin. cypermethrin,
imidacloprid**, omethoate, carbofuran
carbosulfan*, ethiprole dimethoate

Source : Leucha (2010)
DAS= Days after sowing

* recommended for rice stem borers ** recommended for the brown planthopper

***recommended for rice leaffolder
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Fig. 2 Insecticides misused of the farmers in seri-

ous outbreak areas in 2009
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Table 3 Efficacy tests of insecticides controlling the brown planthopper (BPH) in serious out-

break field at Tambol Sriprachan, Suphan Buri province in dry season, December 2009

BPH/1O tillers(hill) %Efficacy
Treatment After sprayed after sprayed
Before spray
3 days 5 days 3days 5days
dinatefuran 10%WP 117 121 93 38.3 34.2
thiamethoxam 25%WG 110 112 97 38.9 26.8
ethiprole 10%SC 119 117 109 40.6 235
buprofezin 25%WP 129 140 121 34.8 222
buprofezin 25%WP /thiamethoxam 114 133 107 30.1 2212
buprofezin + thiamethoxam 127 120 105 43.5 3136
dinotefuran 10%WP+white oil 67%EC 115 89 89 53.5 35.8
Untreated 118 172 142 -

Remark : Sprayed at 45 days after planting
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Fig. 4 Appearance of the brown planthopper (BPh)
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on the wall at night time during h'1ge immigra-
tion of BPH
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Table 4 Ratio of the brown planthopper (BPH) and mirid bug before and after recommended insecticide appli-

cation in serious outbreak field at Tambol Sriprachan, Suphan Buri province in dry season, March

2010
Appli. rate BPH : Mirid bug
e . &l nd
Insecticide at 20 liter Before spray After 17 spray After 2 spray
of water 7 days 7 days 15 days
30 DAS 40 DAS (47 DAS) (55 DAS) (62 DAS)
buprofezin (Applaud 10%WP) 25¢g 6:1 12:1 93:1 1:1 6:1
ethiprole (Curbix 10%SC) 40 ml 5:1 12:1 65:1 1:1 5.1
buprofezin (Applaud 10%WP)
+ isoprocarb (Mipcin 50%WP) 259 5:1 11:1 146:1 21 10:1
Untreated - 5:1 111 52:1 b 8:1

DAS = Days after sowing

Table 5 Insecticides recommended for controlling the brown planthopper

Rice growth stage Insecticide

Time of application

Seedling Buprofezin, Ethiprole, Etofenprox
(after sowing to 40 DAS)
Tillering Buprofezin, Ethiprole, Etofenbrox
(41-60 DAS)
Heading Ethiprole, Dinotefura» 7T hiamitozam
(61-80 DAS)

Most of BPH at 1% -2"° nymphal stage
found more than 10 nymphsttiller

Mostly are nymphal stage found more than
1-5 nymphsttiller

Majority are shorted-wing adult or nymphal
stage and the ratio of BPH : mirid bug less
than 6:1

DAS = Days after sowing

# resistance ratio (RR) 2avi/4sa insuaasannilizing
Iy wWisuifisunulssainsuussaIna s smiy
ARUTud (Uszminseonue) AA17e1wie 2.09-5.57
win lusmieflsSeminsuuasinamsnd U s
I VT 127.34-127.44 i uszlszmnIuuas
MnmsIgTIaNilonisawulanening 18.58-
ot A4l (Table 8)
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Table 6 List of insecticides inducing the brown planthopper resurgence

Abamectin Cypermethrin Alpha-cypermethrin
Cyhalothrin L Deltamethrin Esfenvarelate
Fenvalerate Permethrin Lamda-cyhalothrin
BPMC+Alpha-cypermethrin Fenitrothion+Fenvalerate Buprofezin+Cyhalothrin
Buprofezin+Decamethrin Carbosulfan+Cypermethrin Carbofuran
Endosulfan+BPMC Methomii Chlorpyrifos (granular)
Benfuracarb Fenthoate Cyanofenphos

Methy! parathion Isozathion Phosalon
Pyridafenthion Quinaphos Tetrafenphos
Triazophos Fenritrothion+BPMC Isazophos

Diazinon Etrimphos Salithion

Terbufos Fonophos

Source : 131 (2545)

Table 7 Toxicity response of the brown planthopper from different pépulations of recently outbreak country

in 2009
Insecticide Country LD5° RR — %GE i Slope (+SE) Heterogeneity
(LLg/g) ower upper
Fenobucarb Thailand 1.416 0.8€ 1.101 1.740 2.06(+0.23) 0.52
Vietnam 30431 .. 13568 21891 54.347 1.83 (+0.44) 0.48
China 44792 2134 2425 61.860 2.13(£0.34) 2.13
Philippines 1.643 - 0906 2.257 2.88 (+0.43) 1.27
Imidacloprid Thailand 0.£07 5.57 0.266  0.749 3.23 (£0.46) 2.25
Vietnari. 2.891 3177 2226 4193 1.79 (£0.32) 0.06
China 11597 12744 8579 14.896 2.23 (£0.20) 1.25
Phiippines  0.091 - 0.060  0.187 1.06 (+0.23) 0.17
Fipronil ihailand 0.115 2.09 0.059 0.194 1.96 (+0.20) 275
Vietnam 3225 5864 2349 5480 1.49 (£0.31) 0.18
China 1813  32.96 1.063  2.989 1.62 (£0.17) 216
Philippines  0.055 - 0.020 0.101 1.43 (£0.23) 1.30

LD, of BPH from Thailand (Vietnam, China)
LDED of BPH from Philippines (susceptible pop.)
Source : TUNUT LRzADLE (2553)

Resistance Ratio (RR) =
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Table 8 Recommended rice varieties resistant to the brown planthopper for planting in various provinces

Province

Recommended variety

Suphan Buri, Nakhon Pathom, Pathum Thani,

Chachoengsao, Lob Buri, Saraburi, Phitsanulok, Phichit

Chai Nat, Ratchaburi

Ang Thong, Phra Nakhon Si Ayutthaya, Prachin Buri,

Sa Kaew, Petchaburi, Nonthaburi

} RD31, RD41, Phisanulok 2, Suphanburi 3

RD31, RD41, Phisanulok 2, Suphanburi 3, Chainat 1

} RD31, RD41, Phisanulok 2 , Suphanburi 1,

Suphanburi 3, Chainat 1
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Fig. 6 BPH investigation by sweeping
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Fig. 7 BPH investigation by direct counting
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