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Table 1. Toxicity of nine acaricides to four stsawf Tetranychus truncatus
by leaf dipping method.

. RRy RR,
Insecticide
Matou Hsinpu Sueiyu Chubei Matou Hsinpu Sueiyu Chubei
Kelthane 0.4 0.5 2.4 4.6 0.2 0.5 2.0 7.6
Chlorobenzilate 3.4 - 2.2 1.1 35 - 2.7 1.4
Smite 2.2 0.7 0.8 - 2.7 0.4 1.7 -
Morestan 7.2 0.7 2.1 - 12.6 3.4 1.3 -
Omite 2.3 3.9 - - 9.3 2.0 - -
Phosdrin - - - - - - - -
Phosvel 28.3 - - - 13.1 - - -
Citrazon 4.1 - - - 3.1 - - -
Nisson - - - - - - - -
Resistant ratio (RR) calculated from the data ohbhd Chao (1976)
LCs, of field strain LCq of field strain
RR]_: . RR2: .
LCs,0f reference strain LCqy of reference strain

EC-~35% Fenothiocarb EG 35% Venthene WBtHHk p % 3 87 | (T4~
A BEEREH 2 A ML B ERABHE T o K4 4
1%t 50% (Ho et al., 1995) - 1997 # &7 7 e T IS fE4F 2 7o ® > F IR
2.8% Bifenthrin ECZ 38% Dienochlor Few B[ /5 - BLE MS»c % % iF o
% B # 4 Bifenthrin~ Fenpropathrin Fenbutatinoxidet  Clofentesine
2 LCoo» ® 1455 kR 1.8-3.7% (Wangetal.,, 1997) £ A 7 %k » = B
Eis T ak L5 sap o R A FA > U 277 B S Bmut - kR
TR W - BREIGC HBRIER A 4 B o

B HORA S BEE S otk B2 M AT o B A s e A
ARG, - i—gf ELERT Y 2 EH > A 2009~2011F 44 LB
o fE RS 1% % 7 (Milbemectin) 5 &) ~ 2.8% £ %% ( Bifenthrin)
F &~ 5% Fi= % (Cypermethrin 3“3 ~ 2.8% # it % (Cyhalothrin)



Lo A AR k2 - BRE ISR b AR 2

YA SRR

;}',—bé_’-‘;- R
Table 2. Resistant ratio of two strainslefranychus urticae to acaricides

- LCso Resistant

Acaricide _
TARI TAHU ratio

Dicofol 0.24 1.33 55
Benzomate 1.16 4.93 4.3
Chloropropylate 0.21 0.33 1.8
Binapacryl 0.041 0.22 54
Formetanate 0.0062 0.068 11
Dinobuton 0.023 0.059 2.6
Nissol 0.71 1.02 1.4
Smite 0.29 2.0 6.9
Propargite 0.35 2.27 6.5
Oxythioquinox 0.58 1.01 1.7
Bromopropylate 0.21 0.26 1.2
Cyclohexatin 0.89 >16 >18
Azocyclotin 0.47 1.63 3.5
Fenbutatin-oxide 0.56 >10 17.9

Data cited from Wit al. (1985)

TARI: Susceptible strain of Taiwan Agricultural Resch Institute
TAHU: Field strain collected from Tahu, Miaoli Cayn
Resistant ratio = L€ of TAHU strain / LG of TARI strain

54 # ~ 2.5% #7H4% (Bromopropylate 5t #| ~ 10% 5. ™% ( Chlorfenapyn
-k & A& ~30% B % %< ( Spirodiclofen)-k & #[ ~10% ¥ %34 ( Tebufenpyrad

VORMRIPRE D BRI Bk i BM ) R o - BRI
%3 (RRiZ2 RR; % 131.0%2 34.8) =72 ATHIRE = B EH RS 2
dFEM (42 )

7
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Table 3. The resistance ratio of three spider ntitdiected from different
area on 2011 in Taiwan.

Species TU TK PC
Acaricides RR; RR, RR; RR, RR, RR,
1% Milbemectin EC 30,9 235 14 14 4.4 12.0
2.8% Bifenthrin EC 3.0 1.7 6.5 115 1.3 1.0
5% Cypermethrin EC 1.1 1.8 7.4 140 - -
2.8% Cyhalothrin EC - - 4.8 125 - -
2.5% Bromopropylate EC 33.2 101 24 3.9 - -
10% Chlorfenapyr SC 9.2 14 5.2 15 25 8.5
30% Spirodiclofen SC 4.2 7.3 2.6 3.3 2.0 2.5
10% Tebufenpyrad WP 131.0 34.8 - - 3.8 17.5

TU: Tetranychus urticae, TK: Tetranychus kanzawai, PC:Panonychus citri
See table 1 for RRand RR

Bp AR Eih2 By

AR T Vet L 5 1969# (Ho, 1988) - Lo and Chao
(1976}~ 7 & o1 # & < E % ¥ 50% Malathion EG: 7 40§ % 2 & | >
LCs0% LCys4 %] 2 1500ppm% 6700ppme

Wang and Liu (1993)x 33 14 46 % & & ¥ 1o+ A B < g2 3
g H¥ “f 5% Polo WP*t » H i Z&|4- 42% Dicofol EC 2 38.5%
Dienochlor F~ 50% Formetanate Sf v ¥ & 4 & X E£ig»c %357 & >
@ 25% Azocyclotin WP% 50% Formetanate SR+ +} & 4 # % < £ &§»¢
LR S W %g TR ST BERS TR DR 0 F R 15 fEak
SR FF A B EIs2 40c 0 1Y 50% Dienochlor WR 46.5%
Ethion EC»c% 7 i - Hoetal. (1995) ** 1991~1993¢& {7 12 & A ik | 4
BpAREEBLEITR 2 4 BAESEES LS TR 46.5% Ethion
EC- 20% Benzoximate E€35% Fenothiocarb EG 50% Fenbutatin-oxide
WP2 4457 & s B3 HEIHRERREZ 4818 8% F8,k2 7= F
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PERAE 90% N o BaiBERA g I TEA AT M TIGE
¥ 2 175 ¢ % I Bifenthrins FenpropathrinFenbutatin-oxideClofentezine
A% E LS B M Amitraz ¥ % > e A % E L% 2.8% Bifenthrin
EC %2 38% Dienodlor Fi a4 F X £i%2 B io2c% 3 (Wang e
al.,1997) - 2005 & % 5 F A A B A EGZ AT FRBEHT 1%
Milbemectin EC 2 5% Halfenprox CS¥t#! % < #£i5%»ciE » i 10%
Etoxazole SC 42% Clofentezine SG 18.3% Fenazaquin SE# % < #
1522 % 7 i (Lu and Wang, 2005)2009~2011# & ¥ % £-4+ 5 84 * 2 ~
TR H PR N ER2 B2 BN > B5EOaA FNEREE
SEROFRRFRERIESHAELERS o (£2)

B 1 2 A ]

M ESE ? Tao (1959 R 2 5 T LT M » D &HET * 1Y
rip2 %4> Tao and Chiu (19663 # & 5 MR & & * i £ 7 f
FA R ¥ oo i Es &R 4 & A o & Tao and Cheng (1963)
qu&%wLmﬁﬁm%\wmé%’b WHEHEE YT E
4% o Cheng (1966) #& % 30> | * Z& & * ¢ @& {4 s { 4o f L > ﬁ
1‘%;&*% 04t 2R A 2 #ﬂ%m\ 5 o R FREN 2 7 A B
- AR Fig®EM 2 777 32 1970 # 2 2. 164 113 - Lo and Chao
(1976)+ Kelthane~ Chlorobenzilate Smite~ Nissol 2 Malathion % 5 &
R PlEHT MRS (PR 5k TARIa) ~ #7356 2 R34
B4k ez 5 (TARID)E 3B & 52 Mg E b2 S 2x S REH Y - H
1 E %2 4p $4it 0t (Relative Resistance rati@RRr)m 274 & & & v gk
# > Chlorobenzilate12.& 21.2> Nissol % 2. 6.8% 6.4i=tz2 » H
AR IR E M AW (Re) o

Wu and Lo (1987 & % % (10% Hexythiazox WP~ & #.» (46.5%
Ethion EC) ~ # 5. +» (40% Prothoate EC {# 3 +» (47% Dialifos EC) ~ &
%2 (50% Cyhexatin W 50% FP) ~ Iy 4% (25% Azocyclotin WP ~
& %% (20% Benzoximate EC~ 5. # 4% (22% Chloropropylate EC~
4% (50% Formetanate SR + "% (30% Dinobuton EGQ~ = ;7 4% (20%
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Table 4. Resistant ratio of two strainsRainonychus citrito acaricides

L RRn RRpB

Insecticide

TARI a TARI b TARI a TARI b
Kelthane 2.2 1.9 1.7 3.9
Chlorobenzilate 2.0 5.6 12.8 21.2
Smite - - - -
Nissol - - 6.8 6.4
Malathion - - - -

RRr = LCsoof TARI a or TARI b strain/ LG of Xinpu refernce strain
RRr, =LCys0f TARI a or TARI b strain/ Lgsof Xinpu refernce strain
Data calculated from the data of Lo and Chao (1976)

Amitraz EC) ~ it 7+ &% (25% Nissol EQ ~ #.4% % (55% PPPS EC~ %
% (57% Propargite E ¢ %32 (25% Oxythioginox WB ~ #724% ( 25%
Bromopropylate EG~ %4 % (10% Fenpropathrin EC% 17 & 45:%3?4%‘
Mo ~ FE 2 s RREDOHFEREFTERRRE Y £ F

PE > ARG T BB E o (£ T )

WREEERANE LR REN A S HRDBIERIST 7 F
RERFEE DR G > P 2 M EREERPE LR 2R
64.0% 24.28% hip $HFE B @ BE 5k 2 M E LR EAS 5 2 pgps
PIA L 10.8% 354 % cfp LB < B 4 b 2 FH T FRLGH A
i*ﬁ%ﬁﬁMW@%$o%?%*%%iﬁﬂ’ﬁk%ﬁﬁﬁﬁil
CZRSEHFERCD hR s Bae R k2 ME Sk 0 AR TsE
4 558 AR HAER RHEF I AT RELLR 4
NIRRT B E o Ti o R Eer s kLR ATR &k o T AR TE L
PgHIE Y > 0 BB B AERSF -

2009~2011F 4 ¥ % 4 nﬁﬁ N EBAGRAE I E 2 Bz
FEMRER BEETHBES HESHAL S IERL - (£2)
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Table 5. Acaricide resistance in three strain ¢rfusi red mite Panonychns
citri collected from citrus orchards in TARI, Chuchi dfaanhsi

Acaricide LCso RRP

TARI* Chuchi  Kuanhsi Chuchi Kuanhsi
Ethion 32.7 2091.1 185.4 64.0 5.7
Prothoate 48.1 990.1 101.2 2.1 2.1
Dialifos 146.1 516.3 323.7 3.5 2.2
Cyhexatin 141.4 523.0 342.6 3.7 2.4
Cyhexatin 27.1 239.4 130.8 8.8 4.8
Azocyclotin 447 1079.2 117.2 24.2 3.0
Benzomate 7.0 14.3 22.3 2.0 3.2
Chloropropylate 532.6 167.6 722.1 0.3 1.4
Formetanate 783.8 418.6 363.0 0.5 0.5
Dinobuton 10.9 61.0 16.2 5.6 15
Amitraz 9.8 57.0 23.2 5.8 2.4
Nissol 14.1 41.4 26.4 2.9 1.9
PPPS 19.4 77.3 209.2 4.0 10.8
Propargite 57.4 117.5 230.1 2.0 4.0
Oxythioquinox 194.9 1398.5 6903.2 7.2 35.4
Bromopropylate 62.0 259.3 182.2 4.2 2.9
Fenpropathrin 6.3 19.3 30.5 3.0 4.8

'Reference strain collected from Taiwan AgricultuRaisearch Institute

’RRr: Relative Resistance ratio =§g®f Chuchi or Kuanhsi strain/ Lggof
TARI strain

Data cited from Wu and Lo (1987)

Fr TG E ’ﬁ P A REN B F LAY A ke RIS fE
t2.# 12 (Acaricide Resistance Manageméhi- ARM ) g8 - » 2 & & >
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T * % %+ Ramasubramaniagt al.(2005)+>+ % frfdfh s 4 2 1 5%
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TR Rop i i d A

7. éi“ﬁ%fr’f EHARM 2 U R A TR 0 F AL T R 2
T %sz:,amw THEPR BT ERFELT

S M hw B R Eard E:éﬁi&é R A EE 2 g4 2 F

(Beerset al., 1998)
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Abstract

Two- spotted spider mitelgtranychus urticae Koch), Kanazawa spider
mite (Tetranychus kanzawai Kishida ) and citrus red miteRanonychus citri
(McGregor)) are major pest mites on economic criopghe world . This
paper reviewed the research of miticides resistamagorldwide. and also
submitted some recommendations on the resistanoagement of miticides
in the future in Taiwan. Miticide-resistance in tspotted spider mite has
been studied most popularly among spider mite p@siis spider mite was
found to be resistant to Dicofol, Amitraz, OrganotPropargite, pyrethroids,
Hexythiazox, Clofentezine, Abamectin, Mitochondrielectron transport
inhibitors such as Tebufenpyrad, Fenazaquin andy¥erimate etc., in
various countries. Kanazawa spider mite has beewikrio be resistant to
Hexythiazox, Etoxazole, Tebufenpyrad, Fenpyroximatel Pyridaben in
Japan, mainly from populations in tea field. Citrad mites had developed
the different resistance level to Abamectin, Feppthbrin, Hexythiazox,
Pyridaben, Spirodiclofen and Dicofol in China andpan. In Taiwan,
Two-spotted spider had possessed high resistancerganophosphates,
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organotin, Tebufenpyrad, Milbemectin and Bromoptaf®; Kanazawa
spider mites had high resistance to organophosphiaxtoxazole, Bifenthrin
and Tebufenpyrad, and citrus red mite had resistaocorganophosphate,
organotin and Tebufenpyrad.

Keywords. two-spotted spider mite, Kanzawa spider mite, sited mite,
miticide-resistance
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