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(280 16.00% T2 T (clothianidin) /K%
PERLE (TZBAEERMDARAE - 8EENE)
3,000% ~ 25.00% ZE# % (thiamethoxam) /K&

MERE (B8R EERGARAT » GEBGIL
i) 10,000x ~ 75.00% EX#%H2A (acephate) 7KI%

MR GEEEYVRE RN AERAE  6E6
JE7) 1,500 ~ 10.00% FJ# % (permethrin) %,
il (e J& A= R B 3 A BR A F) 2,000 ~
20.00% #ER5FE (dinotefuran) /KA MR (G
Rt ARAE - GEEET) 3,000% ~ 20.00%
k5 (benfuracarb) ALK GERMEMRATEIR
NE - BEBKET) 500% ~20.00% SF{EF] (fen-
valerate) HH| (FE(LER B ARAE » 68
T 3,000% ~ 48.34% T B IR ER (carbo-
sulfan) /KA ZL Al (G2 BB ER B ARAD F)
1,000x ~ 10.00% {7552 (etofenprox) FH| (&
SRIEMEGARAT  8EGHH) 750x
50.00% T E:Jg 0 & (fenobucarb) LA (H EZF}
R ARAE > 2EGETT) 1,000% ~ 9.60%
i 2% (imidacloprid) AR (&M HKMH
[RAE - GEGIEH) 3,000% ~ 50.00% Jg L6 &
(isoprocarb; MIPC) HJ &My Al (H (£ B2 52 i
MAERAE - BEEILT) 5,000x ~ 25.00% Jk
HF (pymetrozine) AR (& RS2 5%
e AIRAE - GERET) 1,500% ~ 10.00%
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FIEM (flonicamid) 7K BRI Al (58 A R
EXERDERAE > &E&1EH) 2,000%
40.00% 41 /5 15 (methomyl) 7K ¥4 KL & (&
BHIEODERAT > &EaIETH) 800x
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F (carbaryl) B[R (H ERHZ R AR
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B ETRAT) K 18.20% 25l ARG (H 2

PG ERAT) 42 HE0ER T - AHE
BRI A5 (active ingredient; AT) JERE#E
THCE @ MREEER 1,067x K 5,688x (£ 1) »
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E o
DEEIEMAT GRRZEEBRERH
BRI BIEHER

HY 15 Efa e o 5 e 4-5 o a5 0 DL
TR KLY 5-10 s 1% EPEBFEIE
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1. SERPT AR B ~ RIS - BRI R -
Table 1. The chemical group, nominal concentration, formulation and active ingredient concentration of the insecti-
cides.
Nominal Al concentration”
Common name Chemical group concentration Formulation® Dilution times (mgL™)
Acephate Organophosphate 75.00% SP 1,500 500.0
Benfuracarb Carbamate 20.00% EC 500 400.0
Buprofezin Chitin biosynthesis inhibitor 25.00% WP 1,500 166.7
Carbaryl Carbamate 85.00% WP 1,700 500.0
Carbosulfan Carbamate 40.00% WP 1,067 374.9
Carbosulfan Carbamate 48.34% EwW 1,000 483.4
Clothianidin Neonicotinoid 16.00% SG 3,000 53.3
Dinotefuran Neonicotinoid 20.00% SG 3,000 66.7
Etofenprox Pyrethroid 10.00% EC 750 1333
Fenobucarb Carbamate 50.00% EC 1,000 500.0
Fenvalerate Pyrethroid 20.00% EC 3,000 66.7
Flonicamid Selective homopteran feeding 10.00% WG 2,000 50.0
blockers
Imidacloprid Neonicotinoid 9.60% SL 3,000 32.0
Imidacloprid Neonicotinoid 18.20% SC 5,688 32.0
Isoprocarb Carbamate 50.00% WP 5,000 500.0
Methomyl Carbamate 40.00% SG 800 500.0
Permethrin Pyrethroid 10.00% EC 2,000 50.0
Propoxur Carbamate 50.00% WP 1,000 500.0
Pymetrozine Selective homopteran feeding 25.00% WP 1,500 166.7
blockers
Thiamethoxam Neonicotine 25.00% SG 10,000 25.0

“ EC: emulsifiable concentrate; EW: emulsion, oil in water; SC: suspension concentrate; SG: water soluble granule; SL: soluble con-
centrate; SP: water soluble powder; WG: water dispersible granule; WP: wettable powder.
¥ Al concentration: The concentration of active ingredient of the insecticides.
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FAE g5 (Potter spray tower, Burkard Manufac-
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B2 S0 PR aR RO SE UK - @SSR A A )7 =
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Table 2. Insecticidal effects of the insecticides against Nilapravata lugens by using tower spray method.

Cumulative mortality (mean = SD, %)

Pesticide commodity Day 1 Day 2 Day 3
Acephate 75% SP” 31.0+3.5fg" 40.0+7.0 cd 423 +8.1 fgh
Benfuracarb 20% EC 56.0 £ 10.1 cd 74.0+203a 80.3+£10.3 ab
Buprofezin 25% WP 0.7+1.2h 43+40¢g 20.0+£3.51
Carbaryl 85% WP 0.7+1.2h 17.7+7.5 efg 31.0+0.0 hi
Carbosulfan 40% WP 20+0.0h 9.0+£7.0fg 443 +£24.1 fgh
Carbosulfan 48.34% EW 71.3+10.3 ab 76.0+17.1a 847+75a
Clothianidin 16% SG 73.0+11.3 ab 64.3 £15.0 ab 60.0 + 11.3 cdef
Dinotefuran 20% SG 81.7+10.6a 77.7+4.0a 74.0 + 0.0 abc
Etofenprox 10% EC 31.3+75fF 45.0£7.0 bed 53.7 £ 8.1 defg
Fenobucarb 50% EC 73.7+10.0 ab 76.0+6.0a 76.0 £6.9 abc
Fenvalerate 20% EC 28.7+£251fg 31.3+5.0cde 48.7 £ 14.6 efgh
Flonicamid 10% WG 180+0.0¢g 26.7 £4.0 def 49.0 £ 17.6 efgh
Imidacloprid 9.6% SL 32.0+4.6ef 36.3+13.7 cde 48.3 £ 10.8 efgh
Imidacloprid 18.2% SC 22.0+7.0fg 50.3+8.1bc 53.3+£7.5 defg
Isoprocarb 50% WP 277 +1.21g 37.0 £ 10.0 cde 53.0 + 6.0 defg
Methomyl 40% SG 447+ 6.5 de 44.7 £ 15.0 bed 49.0 +13.0 efgh
Permethrin 10% EC 34.0£10.0 ef 36.3+22.3 cde 70.7 £ 17.0 abed
Propoxur 50% WP 0.0£0.0h 11.3+4.0fg 37.7+6.5 ghi
Pymetrozine 25% WP 57.7+4.0 cd 48.7+7.5bc 64.7 + 4.0 bede
Thiamethoxam 25% SG 64.3 £20.5 be 60.3 +£22.5ab 78.0 £ 10.1 abc

* Mortality rates were corrected with control using Abbott’s formula.

¥ EC: emulsifiable concentrate; EW: emulsion, oil in water; SC: suspension concentrate; SG: water soluble granule; SL: soluble con-
centrate; SP: water soluble powder; WG: water dispersible granule; WP: wettable powder.
*Values in the same column with different letters show significant difference by the lease significant difference (LSD) test at 5%

level.
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J& A7 TR ] 7 BRGSO SR A S LAt
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Table 3. Insecticidal effects of the insecticides against Sogatella furcifera by using tower spray method.

Cumulative mortality (mean = SD, %)

Pesticide commodity Day 1 Day 2 Day 3
Acephate 75% SP” 68.4+500b" 71.2+82bc 77.6 +2.7 be
Benfuracarb 20% EC 53.4+39bc 60.0+7.7cd 69.0 + 13.3 bede
Buprofezin 25% WP 9.0+35f 28.7 +£4.5 ghi 37.7+4.0 jkl
Carbaryl 85% WP 9.0+£35f 17.7+13.5ij 263+11.51
Carbosulfan 40% WP 9.0+£35f 13.3+£4.0j 26.7+6.51
Carbosulfan 48.34% EW 24.0+8.1ef 349 +£7.7 fgh 47.8 £5.1 hij
Clothianidin 16% SG 889+19.2a 934+39a 934+00a
Dinotefuran 20% SG 68.6+69b 755+6.7b 80.0+4.1b
Etofenprox 10% EC 20.8 £ 129 ef 25.4 £ 11.8 hij 30.0+£12.0 kl
Fenobucarb 50% EC 214+ 14.0ef 41.1+10.7 efg 51.8 8.9 ghi
Fenvalerate 20% EC 11.1+£3.8f 22.2+6.7 hijj 40.0 + 6.7 ijk
Flonicamid 10% WG 443+103 cd 62.7+4.0 bc 64.3 +£7.5 def
Imidacloprid 9.6% SL 53.7+5.7bc 60.0£9.6 cd 63.7 +£4.7 defg
Imidacloprid 18.2% SC 62.3£4.5bc 68.3+£1.2bc 67.0 £ 3.6 cde
Isoprocarb 50% WP 31.0+£10.1 de 47.0 +17.1 def 61.3 +8.0 efg
Methomyl 40% SG 7.0+£0.0f 17.7+6.5ij 37.7+4.0 jkl
Permethrin 10% EC 154+ 104 ef 31.7+5.1 gh 52.1+7.0 fgh
Propoxur 50% WP 11.0+£3.5fF 17.7+0.6 ij 35.7+10.3 jkl
Pymetrozine 25% WP 243 +4.0ef 62.7+4.0 bc 73.7+4.0 bed
Thiamethoxam 25% SG 44.5+75cd 49.0 £10.2 de 64.4+7.7de

* Mortality rates were corrected with control using Abbott’s formula.
¥ EC: emulsifiable concentrate; EW: emulsion, oil in water; SC: suspension concentrate; SG: water soluble granule; SL: soluble con-

centrate; SP: water soluble powder; WG: water dispersible granule; WP: wettable powder.

*Values in the same column with different letters show significant difference by the lease significant difference (LSD) test at 5%

level.

LDy, EHBIERER]

1% F AR 2

ZIREFE R RIEK DR IR A EH % T E

H o i et T R [E R 2 R S
P (MacBean 2012) » FRHE{E FITA tHES 247 2 4
Bl FTEFEHAEYENRSEET  (HEE
ALt AN (Mullins 1993) > 28110 $ A BRI
[(Myzus persicae (Sulzer)] ~ MR (Diaphori-
na citri Kuwayama) % % ff - 3] H F & & BUR
HPiH &Y (antifeeding) 7 %5 (Nauen 1995;
Nauen et al. 1998; Boina et al. 2009; Byrne et al.
2017) > FIRERZ B BRI o R I DASE R AR
ARG B EET - d e BB B S A 5
2 (Gerami 2013) = F541 » AE Bl ol ZE 7 e
i H oy BERIA R oy A B S e
L s R+ B R A ol 2 e H T I A

A&l 2 A4 2 E T (insect growth regulator;
IGR) %535 » 7 Bl #& tH 52 B0 5 B AN 28 1T
HEIE & RS E MR T - RETEEGK
AN B E Raalil M E T - PUSER
T E A (topical application method) B %27 &
AAE S e 3 BT 46 A P 45 SRR K EA
#H (Heinrichs et al. 1984; Griffiths ef al. 1991,
Tsujimoto et al. 2016) » ZEFHIEA 77 =0 LUHE S
TR A IE R 2SI 2 5-10 d (Heinrichs ef al.
1984; Wang et al. 2008; IRAC 2012; Matsumura
et al. 2017) » BGET RSB FEBER L ET —F
REE B/ 2 EEEIERE (sublethal effect) #E
1TEEEEE (IRAC 2012; Roditakis et al. 2014;
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Table 4. Insecticidal effects of the insecticides against Nilaparvata lugens by using rice seedling dipping method.

Cumulative mortality (mean = SD, %)

Pesticide commodity Day 1 Day 2 Day 3
Acephate 75% SP” 243 +6.5de’ 75.7+250a 91.0+0.0a
Benfuracarb 20% EC 17.7+6.5ef 29.0£17.1 efg 58.0 + 7.0 bede
Buprofezin 25% WP 42.7+4.0 be 55.7+11.5 abc 64.7 £ 11.5 bed
Carbaryl 85% WP 11.0 £ 0.0 fgh 35.7 £ 13.5 cdef 51.3 £6.5 cdef
Carbosulfan 40% WP 18.0+£0.0 ef 40.0 + 10.1 cdef 57.7 £ 11.5 bede
Carbosulfan 48.34% EW 24.0+0.0 de 71.0+35a 75.7+8.1ab
Clothianidin 16% SG 11.7 £ 12.0 fgh 42.0 +30.0 bedef 60.3 +23.6 bed
Dinotefuran 20% SG 5.0 +£5.6 ghi 4.7+4.0hi 24.0+7.0 gh
Etofenprox 10% EC 7.3 +£6.4 ghi 31.0+17.1 defg 48.7 £23.6 def
Fenobucarb 50% EC 247+ 11.5de 46.7 + 11.5 bede 53.3 £10.7 cdef
Fenvalerate 20% EC 13.0 £ 10.1 fg 22.3 +13.6 fghi 39.7 £ 14.0 efg
Flonicamid 10% WG 53.3+4.0a 64.3 £4.0 ab 64.7 £ 6.5 bed
Imidacloprid 9.6% SL 0.0+£0.01 53+£9.2hi 13.3+23.1 hi
Imidacloprid 18.2% SC 23+4.0hi 11.3 £4.0 ghi 13.3+7.5hi
Isoprocarb 50% WP 4.0 +0.0 ghi 11.3 £8.1 ghi 46.7 + 8.1 def
Methomyl 40% SG 24.0+0.0 de 38.0 £ 3.5 cdef 47.0 3.5 def
Permethrin 10% EC 0.0+0.01 0.0+0.01 23+4.0i
Propoxur 50% WP 333+4.0cd 53.3+7.5 abed 62.7 +4.0 bed
Pymetrozine 25% WP 48.7 + 8.1 ab 55.7+13.5 abc 69.0 + 7.0 bc
Thiamethoxam 25% SG 9.7 +9.1 fghi 24.7 +£23.6 efgh 353+15.0fg

* Mortality rates were corrected with control using Abbott’s formula.

¥ EC: emulsifiable concentrate; EW: emulsion, oil in water; SC: suspension concentrate; SG: water soluble granule; SL: soluble con-
centrate; SP: water soluble powder; WG: water dispersible granule; WP: wettable powder.
*Values in the same column with different letters show significant difference by the lease significant difference (LSD) test at 5%

level.

Tsujimoto et al. 2016; Matsumura et al. 2017) »

PRI ANt 5 o 1 3 B g R Rl DA B 25 4%

b SR IIEHAL R AR -

TR SUBR e TR B 57 TR A [F] 2
e A B 2 &5 AR > BEHG T
5tk B E AL PR B SER R 1 i
(AE RS - T HFREREEES T
SETHI RN 2 M > 94 Huang (2013) 0 2007
2010 £ ] & 78 75 B 4 8 TR e R

Z R R D SR

B

iipd
Rk R EE AN > 3 d N2 BT RN L 8
SEFACHY S > W] RE B REEE T R TR Ry

BEZ &R -

BN R BURETR G o 2 b B i s 2 LgE
JE\fz# (Chung et al. 1982; Nagata et al. 2002) o
e e T BB & - B AL = A R
e DU 7 7K R R 15 6 45 2 26 A K R BEOK
W IERC R TR BrRESRAR
R TIEE Z EREEHNEE R AARE
&% 4 (Nagata er al. 2002; Matsumura et al.
2008, 2009) » 2006 4 [ 57 7% 1 & & 7R K2
B e a2 RS2 R4S SRR fe iR
TR LDsy £ 9.1-18.1 pg g » MHENEHE
Fedi i 2Rz~ LD;, (0.16-0.22 pg g) » BH

\BR S Rt et T 82 A [F] SE R B8 TR 22
Z R ER R Z T BB = > Hoop g B i
2016 £F [ 52 3 i 15 18 R S R 2 ik 8 38U R

W= 2 B (Matsumura et al. 2008) » 2009
e RoithlE o5 RS s R - 2R
R B R S (Matsumura et al. 2009;
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Table 5. Insecticidal effects of the insecticides against Sogatella furcifera by using rice seedling dipping method.
Cumulative mortality (mean = SD, %)
Pesticide commodity Day 1 Day 2 Day 3
Acephate 75% SP” 353 +14.0 cd* 46.7+11.5 efg 66.7 +14.0 be
Benfuracarb 20% EC 37.7+18.0cd 51.0 £25.4 def 84.7+65a
Buprofezin 25% WP 53.7+4.0 ab 64.3 £ 7.5 bed 66.7+ 8.1 be
Carbaryl 85% WP 23+40¢g 87+11.5] 133+£10.7¢g
Carbosulfan 40% WP 23+40¢g 11.0£10.1j 22.3+£103 fg
Carbosulfan 48.34% EW 31.0+17.6 cde 62.0 +10.1 bede 84.7+65a
Clothianidin 16% SG 26.7+7.5de 51.3 + 14.0 def 62.3+17.2bc
Dinotefuran 20% SG 26.7+7.5de 55.3 £4.0 cdef 67.0+10.7 be
Etofenprox 10% EC 17.7 £ 13.5 efg 24.3 £14.0 hjj 39.7 £ 14.0 def
Fenobucarb 50% EC 22.0 £ 3.5 def 53.7 £ 11.5 cdef 62.3£19.6 bc
Fenvalerate 20% EC 22.0 +3.5 def 39.7+11.5fg 69.0 + 10.1 abc
Flonicamid 10% WG 447 +15.0 be 69.0 +3.5bc 73.7+4.0 ab
Imidacloprid 9.6% SL 8.0+2.6fg 143+4.7jj 327+45ef
Imidacloprid 18.2% SC 6.7+0.6fg 16.7+1.21j 36.0 + 4.6 def
Isoprocarb 50% WP 29.0 + 10.1 cde 31.0 £ 7.0 ghi 443 £ 14.0 de
Methomyl 40% SG 60.3 +7.5ab 75.3 +4.0 ab 76.0 0.0 ab
Permethrin 10% EC 17.7+11.5 efg 40.0 + 7.0 fgh 53.3+10.7 cd
Propoxur 50% WP 43+40¢g 247 +7.5 hij 33.7+10.3 ef
Pymetrozine 25% WP 61.7+29a 86.7+3.8a 84.7+4.0a
Thiamethoxam 25% SG 28.7+8.1de 57.7+4.0 cde 69.0 £ 10.1 abc

* Mortality rates were corrected with control using Abbott’s formula.

¥ EC: emulsifiable concentrate; EW: emulsion, oil in water; SC: suspension concentrate; SG: water soluble granule; SL: soluble con-
centrate; SP: water soluble powder; WG: water dispersible granule; WP: wettable powder.
*Values in the same column with different letters show significant difference by the lease significant difference (LSD) test at 5%

level.

Wen et al. 2009; Huang 2013) » 8871 4 &7 e
e AT E o T SR EE R A A PR AR - (B
EENE - ARnERIUEZ EREHEREE
L HYUME (Matsumura et al. 2008) ¢ [N ILFERH
A L FEREH ﬁﬁuf%ﬁ*ﬁlxﬁﬁ o
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EAAREEELL 400 mg L JEHE > 455 (58.0%) #H
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i SRR B BURL > [RIA T RE B M R %
HBHEE 2 Hi & % (Wen et al. 2009; Min et al.
2014) - FAEH R EIFEERIH 1960 FCEH
KigEalaEs  BEHEERA  RFHAE
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J 2 P SER EE AR B BAUEEME (Ku et al. 1976;
Chung et al. 1982) » 1970-2007 4 56 55 [&
feffed k0B REFEREE IR Z LDy, 2R
& & F 7} (Hosoda 1983; Nagata et al. 2002;
Matsumura et al. 2008, 2009) » fHEEZ N » T
ELOR 0 dd 7Y 1992 1R BEH8 LD, fEBH 8 7t
(Endo & Tsurumachi 2001; Nagata ef al. 2002;
Matsumura et al. 2008, 2009) » {HE &~ f& 7%
d R EE B T B 7 A2 M B &
SRS  MEAHE K220 (Matsumura
et al. 2009; Huang 2013) » Z=4p » Ktk 45
SR BRI A] 2 7% #7220 7T RE B
RFIE 1956 F£HEHZES A BERIGE Z 1R
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[ & 275 45 B (Agriculture and Food Agency
2020)

Erl A s 3 T & Bl PR 2 0 B S T S0 A
TR 2 2 A [FI SR SR RUR 2= Gk - DL
SEFAEAT A NG4S TR - fe R IR EE
Fb B B TR s By Bl (Matsumura et al. 2014) »
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Laboratory Evaluation of the Effect of Insecticides for
Controlling Brown Planthopper [Nilaparvata lugens
(Stal)] and Whitebacked Planthopper [Sogatella
furcifera (Horvath)] in Chiayi Region

Po-Yu Lai' and Shou-Horng Huang®>"

Lai, P. Y. and S. H. Huang. 2021. Laboratory evaluation of the effect of insecticides for
controlling brown planthopper [Nilaparvata lugens (Stal)] and whitebacked planthopper
[Sogatella furcifera (Horvath)] in Chiayi region. J. Taiwan Agric. Res. 70(4):285-297.

Abstract

The objective of this study was to evaluate the effectiveness of twenty registered insecticides
on 4"-5" instar nymph of brown planthopper [Nilaparvata lugens (Stil)] and whitebacked plan-
thopper [Sogatella furcifera (Horvath)] collected from Chiayi region during 2016. The morality of
both planthopper species was tested by tower spray and rice seedling dipping methods in laboratory
conditions. The results from tower spray tests on brown and whitebacked planthopper indicated that
carbosulfan (48.34% EW) and clothianidin (16% SG) were the most effective insecticides, causing
the morality at 84.7% and 93.4% respectively, followed by dinotefuran (20% SG) and benfuracarb
(20% EC), mortality between 69.0-80.3%. Acephate (5% SP). Carbosulfan (48.34% EW) exhibited
the mortality (75.7-91.0%) significantly higher than others on brown planthopper. Although benfura-
carb (20% EC), carbosulfan (48.34% EW) and pymetrozine (25% WP) are commonly recommended
for controlling whitebacked planthopper, the mortalities were 84.7% using the rice seedling dipping
method. Judging from all results among the twenty insecticides by two test methods, dinotefuran (20%
SG), carbosulfan (48.34% EW) and benfuracarb (20% EC) were effective for controlling both brown-
and whitebacked planthoppers. To effectively control rice pests, occurrence of planthopper species in
the field must be closely monitored. In addition to registered insecticides, efforts are needed to select
more effective insecticides in order to achieve cost-effective management.

Key words: Nilaparvata lugens (Stal), Sogatella furcifera (Horvath), Insecticide, Tower spray meth-
od, Rice seedling dipping method.

Received: June 24, 2021; Accepted: August 2, 2021.

" Corresponding author, e-mail: shhuang@tari.gov.tw

" Assistant Research Fellow, Department of Plant Protection, Chiayi Agricultural Experiment Branch, Taiwan Agricultural Research
Institute, Chiayi, Taiwan, ROC.

* Associate Research Fellow, Department of Plant Protection, Chiayi Agricultural Experiment Branch, Taiwan Agricultural Research
Institute, Chiayi, Taiwan, ROC.






	臺灣農業研究70(4)-05 黃守宏

