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The control of environmental pests gives the most weight to the improvement of
the environmental sanitation. The use of insecticides can achieve immediate results;
however, the efficacy of it lies in understanding pests’ habit, monitoring outbreak of
pests, choices of pesticides, and regular inspection of pests’ resistance to
insecticides. Thus, integrated pest-controlling plans can be made. The purposes of
the project were to monitor the species and densities of the pests, which were
mosquitoes, flies, cockroaches, moth flies, bed bugs and dust mites, and also

establish the pests’ population in the laboratory. The research, which adopted the



2015-formed insecticide discrimination dose or diagnostic dose (concentration),
undertook the tests of 5 environmental agents on flies and cockroaches to examine
the insecticide susceptibility, the multiple resistance and the residual effect of
cockroach baits on various floor materials, thereby conducting the research to set
techniques for cockroach bait efficacy testing.

The investigation of species and density of environmental pests, which
included mosquitoes, flies, cockroaches, moth flies, bed bugs and dust mites, was
completed. The species of mosquitoes found in Northern City B, Northern City C,
Central City A, Southern City A and Southern City B included Culex
quinquefasciatus, Aedes albopictus and Armigeres subalbatus. The density peak of
mosquitoes in Northern City B, Central City A and Southern City B appeared in July.
The species of cockroaches found in Northern City A, Northern City D, Northern
City E and Central City B included Blattella germanic, Periplaneta americana,
Periplaneta australasiae, Periplaneta brunnea and Pycnoscelus surinamensis. The
density peak of cockroaches in Northern City E and Central City B appeared in July
and in June respectively. Species of flies found in Central City B, Central City C,
Southern City A and Southern City B included Musca domestica, Chrysomia
megacephala and Cimex lectularius. The density peak of flies in Central City B and
Southern City B both appeared in May. Species of dust mites found in Northern
City B, Northern City C, Central City A, Southern City A and Southern City B
included Dermatophagoides pteronyssinus and Dermatophagoides farina and
species of moth flies, which were found in the same above cities, were
Telmatoscopus albipunctatus and Psychods alternate. The density peak of moth
flies in Central City A and in Southern City B both appeared in May and that in
Taipei appeared in July. The investigation of species and affected areas of bed bugs
in Northern City D and Northern City A were completed. Wild strains of all these
environmental pests were raised in our laboratory for further studies of insecticides
susceptibilities test.

Tetramethrin, pirimiphos-methyl, propoxur, fipronil and imidacloprid were
tested on wild colonies of cockroaches caught in the east, west, south, north, and
central areas of Kaohsiung City, Central City A and in the east, west and central

areas of Northern City C. The result showed that B. germanica of Gushang Dist. in



Southern City Bwere resistant to propoxur and P. americana of Daliao Dist., and
Gushang Dist. were also resistant to propoxur. Strains of B. germanica and P.
Americana in both Central City A and Northern City C did not show resistance to
these insecticides.

Tetramethrin, pirimiphos-methyl, propoxur, fipronil and imidacloprid were also
tested on wild colonies of cockroaches and flies caught in the south, north and
central area of Southern City B, Central City A and Northern City C. The result
showed that all the strains of M. domestica showed resistance to tetramethrin,
pirimiphos-methy, propoxur and imidacloprid; the result showed that Nanzi strain in
Southern City B, West strain in Central City A, and Bangiao strain in Northern City
C were not resistant to fipronil; also the result showed that West strain in Central
City A did not show resistance to tetramethrin. In sum, the test on the strains of M.
domestica showed multiple resistance except for those in Nanzi, West and Bangiao
Districts. C. megacephala of Gangshan Dist., Fongshan Dist. and Nanzi Dist. in
Southern City Band those of Xizhi Dist. and Bali Dist. in Northern City C showed
multiple resistance. However, C. lectularius of Gangshan Dist., Fongshan Dist. and
Nanzi Dist. in Southern City B, those of Daya Dist., Nantun Dist. and Shalu Dist. in
Central City A and those of Sanxia Dist. and Bangiao Dist. in Northern City C were
resistant to imidacloprid.

Residual effect of tetramethrin, pirimiphos-methyl, propoxur, fipronil and
imidacloprid on four floor materials (wood, tile, plastic pad, and carpet) were tested
on strains of B. germanica and P. americana. According to the test results, the
insecticides tested on tiles showed the best efficacy.

The results of this project can provide effective scientific references for pest
controlling services, public health insecticides manufacturers, environmental
protection agencies and the public. Moreover, the results can not only establish the
techniques of monitoring environmental pests and pest control, but also form a
healthy, strong and overall control system, so as to avoid inappropriate use of
insecticides and multiple damages to environment and human body and thus to

reinforce the management of environmental agents.
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Abstract

The control of environmental pests gives the most weight to the
improvement of the environmental sanitation. The use of insecticides
can achieve immediate results; however, the efficacy of it lies in
understanding pests’ habit, monitoring outbreak of pests, choices of
pesticides, and regular inspection of pests’ resistance to insecticides.
Thus, integrated pest-controlling plans can be made. The purposes of
the project were to monitor the species and densities of the pests,
which were mosquitoes, flies, cockroaches, moth flies, bed bugs and
dust mites, and also establish the pests’ population in the laboratory.
The research, which adopted the 2015-formed insecticide
discrimination dose or diagnostic dose (concentration), undertook the
tests of five environmental agents, including tetramethrin,
pirimiphos-methyl, propoxur, fipronil and imidacloprid, on flies and
cockroaches to examine the insecticide susceptibility, the multiple
resistance and the residual effect of cockroach baits on various floor
materials, thereby conducting the research to set techniques for
cockroach bait efficacy testing.

The species of mosquitoes found in Northern City B, Northern

City C, Central City A, Southern City A and Southern City B included



Culex quinquefasciatus, Aedes albopictus and Armigeres subalbatus.
The species of cockroaches found in Northern City A, Northern City
D, Northern City E and Central City B included Blattella germanic,
Periplaneta americana, Periplaneta australasiae, Periplaneta
brunnea and Pycnoscelus surinamensis. Species of flies found in
Central City B, Central City C, Southern City Aand Southern City B
included Musca domestica, Chrysomia megacephala and Cimex
lectularius. Species of dust mites found in Northern City B, Northern
City C, Central City A, Southern City A and Southern City B included
Dermatophagoides pteronyssinus and Dermatophagoides farina and
species of moth flies, which were found in the same above cities, were
Telmatoscopus albipunctatus and Psychods alternate. The
investigation of species and affected areas of bed bugs in Northern
City D and Northern City A were completed. Wild strains of all these
environmental pests were raised in our laboratory for further studies
of insecticides susceptibilities test.

Five environmental agents were tested on wild colonies of
cockroaches caught in the east, west, south, north, and central areas of
Southern City B, Central City A and in the east, west and central areas

of Northern City C. The result showed that B. germanica of Gushang



Dist. in Southern City B and P. americana of Daliao Dist., and
Gushang Dist. were resistant to propoxur.

Five environmental agents were also tested on wild colonies of
flies caught in the south, north and central area of Kaohsiung City,
Central City A and Northern City C. The result showed that M.
domestica of Nanzi strain in Southern City B, West strain in Central
City A, and Bangiao strain in Northern City C were not resistant to
fipronil; also, the result showed that those of West strain in Central
City A did not show resistance to tetramethrin.

Residual effect of the five environmental agents on four floor
materials (wood, tile, plastic pad, and carpet) were tested on strains of
B. germanica and P. americana. According to the test results, the
insecticides tested on tiles showed the best efficacy.

The results of this project can provide effective scientific
references for pest controlling services, public health insecticides
manufacturers, environmental protection agencies and the public.
Moreover, the results can not only establish the techniques of
monitoring environmental pests and pest control, but also form a

healthy, strong and overall control system, so as to avoid inappropriate



use of insecticides and multiple damages to environment and human

body and thus to reinforce the management of environmental agents.
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YL A W/ INE R (Anopheles minimus) #7EFEE £ > #4375 (Culex
quinquefasciatus) & BEFAl 2 (Monsonia uniformis) #57MERE 44880 » =BE2E
(Culex tritaeniorhynchus) ~ ¥24757% (Culex annulus) #7818 H ARS R - 12 KT
i (Aedes aegypti) F1{T4RBEEL (Aedes albopictus) 1 EfE S 20 ED: 4E %3
Friia1% » 1965 F A Fligr A sH B E AN RERIRER R - BRIt 2 4h - ZEEEFIIR
T aRaRin < A m P BEE H AR E 284 28 S EE s miEs -
WHIKIREA > BRSO R A T - 2 Y 7t 1915 - 1931 J% 1942 4
B =REER LM EEBNGAT - R EZE R B KT - SRR
BER EIEAC(EEESE - BUE SR PR A R - 3T 30 FARH SRV E
Pl - Ut 1988 A a i S ka2 4389 (R (DI RRAT 5 2002 - = AT
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i E*Y » FEEE ST EHEERE T 2014 F &S SR e E
15,492 {[elfife 7 5 B 2015 AR R ENGE Ry gl - e (7 43,784 {31 » T2
AT E R KOS IR EERE - Y15 38 A= T HH S e R R ] > P AC R AR RS Rk
DR A4S > 1989-2001 A B EBWHFIHZEHIAE 400 FILA - {H 2002 4 5%
ARIAT - SRR BRI T E RS > RN Rt KB 2 ER
58 (Permethrin)ff g4 4 g1 2014-2015 FEAE 228 R ) 38 45 KA T 2015
bz 43,800 &1 - SEIET R GRS 200 (3] - RyEAE Y iy 0 FREIFRRZ —=2
15 R BRI AL SR A T IS REEMERIE S EZ Y] R HRR S
IR -

B R P AR - IRBR RS EEMINA 7 ¢ R
(Blattella germanica) - £ Zf (Periplaneta Americana) ~ JE il (Periplaneta
australasiae) ~ f tafE gl (Periplaneta brunnea) ~ fEBE i) (Neostylopyga rhombifolia) ~
FR e i (Nauphoetacinerea) K7 JE (R i (Pycnoscelus surinamensis)&s ® > ffij LLFTIY
FRICE B Y AR BT AR TR iR (Supella longipalpa) - &8 R
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AR 155 (1998) §5 1S B & TR o 1 47 % 10> Horp ik 2
% Fy 28 % (EEIIEMEER 23 % ; Paietal. (2004) FEHIS: S B Bk R -
Ry 46.7 Y Hrp S 2 AR 36.7 % S R 17.8 %10 ;
Pai et al. (2005) ARIEIhZ B 5 F Js » W25 50 % » FLrhsiss
ey 55.0 % (EEIRHI 2R 15.0 %2 REFHL A B EHIRE T L5
I (2 2 R 7 65.2 9% ( Pai, 2013) 1905 JR LSk B B (255 B 1
T £ > 5 OIS £ - W 3 IR ST (4
R R R - TR - B R 4R - SRR - BOTE - ANRMIORHE T A
SREBLEAING - R TS AT ~ e - R A s 1Y BT
B T80 S B 100 T 20« 75 2% R S 55 R 5 op N
EEUR R LB AE 22 MR e BT b PTG 2 Ml 33 7R
4 > 17 FERGER TS 23 FRYE o 11 TR P IR R

i

& (non-tuberculous mycobacteria) > f& 4 ‘21 o 4 &% 8 %] %) Bk I (Staphylococcus
aureus) ~ 4EHEAE E (Pseudomonas aeruginosa) ~ KGR & (E.coli.) ~ T2 H AR H
(Klebsiella spp) ¥t i@ i R E A BUEENE: - TS L NEbT NI 2830 2 e

q:% (22-25)

FEAR G GBI IHAT > 2 DLl (Boric acid)Fd%d 2 gHAIY; GiEES - DDT
KHEMAREERRERR AR B E 2% - BRI Z el - AR H
o THERIE R 2 A ERER R4 DDT ~ y-BHC ~ 5] &} (chlordane) & 7
(] - {ERERIREIEENE Z H %8 B B SIS RSB TS > HUM A Z YAt a2 (%
ZEWR o 41— & A (Dichlorvos) ~ £ (Fenitrothion) ~ AF#A(Diazinon) ~ gufEfs
(Pirimiphos-Methy!l) & f&gi{fr22(Chlorpyrifos) < - &5 F ik Bk #5404 /' (Propoxur) »
feR v (Bendiocarb) % - TEEUFE &S M DB AN AR - Pai et al.(2005)
b FesE A S e 5K = P AT ER SR A TE B R S R (Cypermethrin) Hy1 4%
VebbfrE o 27.35 & > (EEISRIR S P L el Etb i e & 17.72 15 > fEEIIE
B S 2 P B A ) B 62.50 % 12’ - Rust Reierson Eil Zeichner (1993) 35
Fftge e P ER R B S S 22 P B L R ey 21 1% %% 155 (2016) B
FeiEtl > (EEEES (LERLZ A~ FEEBALZ A) BI5E08EE (Deltamethrin) 235
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FEHTEEIERD » SSLUETE (discrimination dose) » MEfTRIED A B {HARTH 2
EREEM R > SERBUR S M 5 (EEF S ah 2 T R K 2N B FREE - g
BT S BRI - R 23R PTEENE | st (B K& %) KR
i (R =REm%) HERESRGEN fEER (lEmnz) KM
b (FELIE %) BRSBTS fan R B b 2 i - ER
B IR E 2R - (IRl a 1 F R LS Z INE -

R G H ER R an H AV Rl ss - EUEHNIE ERET il 25 R AR i o 4
(Musca domestica) - K g <48 (Chrysomyia megacephala) ~ — {524 (Musca sorbens)~
DK HE JET 8 (Fannia scalaris) ~ 4% 4% 0 (Lucilia sericate) ~ 7/ BH 4 i (Chrysomyia
rufifacies) ~ &[4 (Muscina stabulans) ~ 41 2 [AJtfi(Sarcophaga haemorrhoidalis)
=L (Drosophila melanogaster) ~ & (Phoridae) *0% » 37 4F FH A BRI g A i 2=
GBI B DA i o 4 - RBHEE - SRS T o SRR E R R B
gl %~ UOPIIRE ~ SRARARESN o H RERIE R HIHEIE -

1956 FAERELL ~ BB AT S8 Mk i ¥ DDT Aifif <2 - 21(1962) f5H¥%
o MR DDT FELE4Y 30 fEAVBTEEMECY s AR (1974) A G ILEHE IS
FEHIFA (Malathion) 7 4§58 MY - $529(1980 ~ 1981 - 1985) 5 im S Ml ¥
{RA (Carbaryl) ~ BRIFARE 4 58FIEEMESD - 5(1983) WAZTHEH & it & 2
R E ARSI ; BRAT5R(1986) ©0) - $R(1996) “VEEEEHHE T « &
e bl 5 0 SR W R AU R 2P BAR R & 2 DU gElE © ORISR (1986) e 5 hr 5
Bt~ RAUA R E =T DL RATRAME 24 ~36 52 - saffiAqfE
10 & - PERIADTEENEE 4 ~ T3 AT > T EkbREas g M DTSN - BURIYA
RAT 2 JRREENESY S i 5E (2015) HFF5ETE S i e - i S i S P s o (R
M HIEEREE - EREE  SRREE ~ JRIREE (Tetramethrin) ~ BERAL ~ SaffFR ~ 22T »
S fe(Fipronil) kg iRz (Imidacloprid) & 23R & Digglt e BrEE pidelt: « =8
W R PR S ~ 5 JE R g i 2 I SR M R B UMY 5 531055(2016)
i7ess it 3 (EE M 2 (R L& ~ R R JRALLITES ) 3 i 2 e B
ERER S 5 R B B B UM o 3 A S R R LT ~ R R BT i B P EE
EURER R raa Bl aa ] - (Rl 2IRPUEENE - oA EPiEEN: - KB
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SUEAHE h REFFHTIA A 2B 43d il > BRI F R s
CEADUEEN: -

Bzt O THIR 4 BBE & - JB-Fdl H (Hemiptera) ~ BzafH(Cimicidae) - A 278
W& E R 8 R B E & (Cimex lectularius) Kz 205 H.53(C. hemipterus) - 25 &
28 O AR BV R BV IS - EEIR AN S AR RaEM AR - R R
e LA S 2 EIENE - BRI o RaEapkaR O E B Al - B8 R4Y 0.5 A0
IR AT > BGCOALtE > RERRT > TR F2INBENRIEZEEN - [HREMm
kSRR SmEHZCE > Ba U - EIRHE > BRIk &5
(piercing-sucking mouthparts) - E&:7& 174 (noctarnal insect) » H KEAFE[R%E - 248
L TR - F AR ki - EHEREPRERE T - BRI eI -
FRAETRMAT > AFIEHEEGE - HRRAHR B e A - SIEEEB SR - fE
RRASHICHESE H CIRPT ~ B8R ~ SERIPRREIR - HasiH si— BRI —R » FX
Wi 3~5 438 - SEE AT 4~12 (5 - (R FIREEY . S STEEIME
ERROCHRE » BB EEAE -

H57(2015) Wioefsth RaaN R e R AT Ed - HAT REIZ AT - HAEfE
DRSS EREE - FElinFk B 3 iRV R e B Fra B EDIEEMELL(RR) - LA
WEE(A7.50 ) B 5 - AHEBREHIEEMELL - DIBERFA(35.33 %) i s » & L EI
ZFE (15.32 %) & R EDiEEN: - BEFIEEHEEEER(9.61 %) R EhiEE M M i
i (46.49 (%) Rorsfidelt - RadffRirF B T#e > A RENE 2R AE
1R Higert > BURER EHmETal a2 BHEIrEEC -

= s B E Rl A BN = EE R (Dermatophagoides pteronyssinus) ~ S
ZFE [EE(Dermatophagoides farina) 5z 20 4t /T i (Blomia tropicalis) o 2 /& & ThZh
0 SRR DR - JREERY 25°C £ 30°C - AHENEEAE 60 % £ 85% Z[H - BRIEAH
EEGREWEA ' BT DEE - aVIieE - NHER B A R S R
WA E BN EEER ~ B - RIS/ NEIYITE B AR AR > A0 (R~ B
HIRATE A - (B > HEERA BHDEH: SRR IR EIRE - 5t
fath o JER FEAEEUR F A H R - DLRN A0 Rl g 90 % HEEkEES
HUVE TLRIHEIRG MR E 40 ELEERRAT 5300 ~ HEMY) Rk slE U i 2
VIEE NSRBI E > 58w K25 3% (acrodermatitis) ~ S7 {4 K7 3% (atopic
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dermatitis) ~ 5742 (acarian eruption) ~ i 14: &7 3% (allergic dermatitis) » g% B2 & 1] BEHf
SR FZHTH] ~ JerER S AERE R SRR AR AR RE JTRGR A I 2 A LA ARG
N o 52 A ESHTilRF (human pulmonary acariasis) ~ JWAPR MR (urinary acariasis) ~
B BRI RS AL B P S [ S5 IRS i97 (intestinal acariasis) 47 -
ifkiry (Mothfly) - JE@jt B2 &edil ~ S H ~ BIERL > SURIREE - &8s RAvaH
PEigkiy ( Telmatoscopus albipunctatus ) k2 &2 BFikiw ( Psychods alternata) » HA4= &
SOy R VUEA - O ~ 4his i R ks - fyoe AR o SRIRMERERCHCTE - S2ARH YIRS -
DIEEFMEZ ~ PKEERKERRNZBER L > SUSMARYIRITHE > TV
° &F—DNE 30 - 100 KGN > OFRL 48 /NEFARF LR SR - HiEsElEREYIRK -
=T RZ » FEVUfS - 498 9 - 15 RIAbA - B/ 20 — 40 /NI - P B Z Baa
o AEBUNF AR > AU SEY 8 — 24 R(FUREI 52) - Belyysh s nl g iSRRI
i JiE (facultative myiasis) o oyl & 75 poiEEH P 2 AR B ED 2 B BRI AT g
“48)

GrerLl b > HA - i SR - ey - REER S H A B R e TR RS
10 o BB SR AR IS BRI R e L Y F 8 EE IR B
S UK BB S B S 2R - B i) UG - FaehEE IR
SR B SR R AR L F e T 7 Ve E] ) B AR e F IS -
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03 | 22.980455, 120.227541
04 | 22.980435, 120.227562
05 |22.975791, 120.227688
06 | 22.990221, 120.215625
07 | 22.982291, 120.233212
08 | 22.985464, 120.221709
09 | 22.976673, 120.230492
10 | 22.980613, 120.227088
FABlm % B EEGRERGEIRS
01 | 22.628886, 120.286405
02 | 22.628836, 120.286405
03 | 22.731547, 120.251175
04 | 22.595300, 120.328686
05 | 22.730532, 120.279647
06 | 22.681142, 120.339846
07 | 22.644171, 120.324632
08 | 22.644097,120.331211
09 |22.650679, 120.325233
10 | 22.564013, 120.354785
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fi: 3. EEEA& B HElEAR A KIEEmA C RSBETEEERREx R

MR PR R

i 2 Hr L

et 22.720461, 120.288166
=

s 2 B il 22.659555, 120.280691
HPHHZR INEE 22.566396, 120.367791
2R 22.629282, 120.332484
fer] L1 22.792191, 120.296624
1 [ W e SR 24.159851, 120.676583
EA A 24.117169, 120.663379
b A A | AR 24.147258, 120.642283
B ElE 24.149409, 120.622270
IbEE 24.172381, 120.710807
WIS 25.054684, 121.657347
1EEpiL % C | FiE 25.046616, 121.454270
=l 24.933329, 121.374853
REE 22.612396, 120.392498
il 22.659551, 120.280002
FEim 4 B | NEE 22.566094, 120.367856
L 22.629680, 120.332416
e L1 22.794221, 120.295891
7l 24.147258, 120.642283
S & 24.117169, 120.663379
B A A | KHEE 24.224021, 120.649014
EHE 24.091865, 120.628865
JhEE 24.172164, 120.710865
== 24.933003, 121.374751
bz C | WiklE 25.054635, 121.657336

+ el

24.964835, 121.434467.0
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M 4. EElmAR B~ FEfmk A RALEIGA C AasRpide it Eim B =

WESE R A B

S HBE

JELLL 22.614424, 120.352240
P &
radhani B fef] L1115 22.788443, 120.285498
e 22.720491, 120.288177
BEiER K& 24125126, 120715749
bz A | R 24.138785, 120.672688
i T [ 24.149872, 120.622748
bz C =ikE 24.935339, 121.371003
APHTR e 25.023055, 121.467747
B 22.614424, 120.352240
P Z B | R 22.788443, 120.285498
At 22.720491, 120.288177
o VORES 24.238171, 120.559298
ABERE | oz A [EKE 24295547, 120520656
R T [ 24.149872, 120.622748
1R 25.066494, 121.658419
JLHb% C [ gy | 25.158036, 121.409739
JENLLITE 22.614424, 120.352240
2 B | & 22.788443, 120.285498
e 22.720491, 120.288177
ABE 24.224434, 120.649165
R 2 A | FE 24149872, 120.622748
IR 24.238171, 120.559298
=ikE 24.935339, 121.371003
b4 C _

WtE 25.023055, 121.467747
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Bt 5. FRERERIEE R SRR 10 RS DI R &

?ﬁamﬁé&[ﬁ S e ER

il BilEmZ  CHESEERAE O BMSR e

LDgg(ug/male) (ug/male) LDgg(ug/male) (ug/male)
B 21.06 42.12 6.18 12.36
SEEE 945.60 1891.20 1172.03 2344.06
R 119.16 238.32 7.15 14.30
SR 11.64 23.28 0.12 0.24
LY 14.83 29.66 21.23 42.46
NN 21.88 43.76 21.80 43.60
ERESTVA 34.05 68.10 46.97 93.94
2t 75.98 151.96 5.21 10.42
S3EE 0.84 1.68 47.38 94.76
o ZE 43.42 86.84 18.60 37.20

e SRR B (discrimination dose) © MR £ LDw Y 2 fEHIE -
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B 6. IiBoEHE - REESWER RS 10 a2 i ESR &

L 368 52 il Pl S

R gz HEEMEER RMERR VMR RMRZ HEEEN

L Dys(ng/female) I (ng/female) LDgo(ng/female) Filf(ng/female) LCoo(ng/em?) JE(ng/em?)
B 14.06 28.12 163.67 327.34 32.80 65.60
A 2.18 4.36 3209.33 6418.66 135.50 271.00
B E 55.86 111.72 450.17 900.34 200.51 401.02
R 0.38 0.76 25.01 50.02 0.55 1.10
KL 839.25 1678.50 436.94 873.88 12.80 25.60
NN 475.54 951.08 272.47 544.94 12.49 24.98
CRESZVA 65.65 131.30 254.25 508.50 6.82 13.64
2 Ft 418.04 836.08 503.67 1077.34 26.90 53.80
2R 21.47 42.94 183.70 367.40 551.18 1102.36
TSR 433.70 867.40 1542.66 3085.32 39.07 78.14

by B SR B CRLFE) (discrimination dose or diagnostic dose) © B s LDw (LC99) Y 2 {7 & (RfE) o
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Bt 7. PR

SESS2iE0

-
f o=
pm— A

U RIL
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Bt 8. dEdh

T R A5

S R
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B 0. il
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Fibf: 10. BRI

10pum

B == EE dy

10pm

S = EE
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FibfR 11. Sy M

SERR

PR
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Fir 12. RE EE
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K 13. BRIBERCR

106 F-EET

R EIH
J\ > BT E

TG

—= g—“g

=28 ﬁiéﬁif O FE a Bl R AL ER P e RlrE T2

Kt ot & il ik

- I - R 106 4208 A 17 H (ZHAM) T4 1130

* L BT HEREE A SRR H1-200 &k

LB BB sLEk ¢ PEFEE
C HEDEEAL A G - TTBEEREREE HY e R (L2 E BFER

RER -~ BOLEERSOEEHE - BOIZEREER
fR MR AEEIREL - BOTEERBER B AT A EH
R~ B ZERE R &SRR BRI - BT
R B gk 2t B & ~ BIIL BB REER(EE
BREAEE L~ BUOLR PSRV R 2 ARk
e E ~ RARRBEEYIN R IR R AR A
BTSRRI TR ORE 106 SR BRI R R R T
A AR aEETE - ATt S5l 2R R A i
Faa ML > W TRE ERE R NRE E & 2 5T
SEM: > BEFElaie A o BN E G R ARG
F o DMETIREE A EE - S L E RS R RE A e
HE > HERS IR SRS S - Rt E REEE

PR RS U2 B E T TR B T 2SR e it SRR A R

FaaG M ARV EaRrEtE" S RO - s B 2ail
ArERM2EEE TSN ERE - 5B MEANE KL
B EHE -

=N

EERIE AN E BN 2 aRE T E M HR TR D -

FIHNZAERAERE

(—) ~ BREFRAE
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150

1. BG-Trap sABCEEREREV » R HRIREGT Sk il
A ERE A 55 DIERE RS LR ER T SHE
A -

& BG-Trap NEUPEEIFTFER &SR A IERE - TH SR E R
LB Ry > BOARWTFE P AE IR ER A - SEE IR PREE AR -
AT - AW EERBEYMETTERIE CDC filbuE - BRI
5t BG-Trap Z FEFHECAMTEUESN KA CDC flTE Z MLARE AT %
BRI N RE - QSR A ERRIEE - '
PREEE R > A SR REERAENE

2. M EAET SR L 3R SR A Y AL M B 2 B
R E S TSR A N RICE Y -

B EETE I CCHEE R - R G & o B R IR T 5L
3. MRIBME N AEERIYA H BRIy T /K RSN & » [P (B it » 2
stoler A AT st N R ECRCH S E SR - R ERM A -
B HAlC ERAEEET O EIIRERE > ARG BRI S

P e

4. FBEERS AR 2R YR 7 SRR B e (2 R R A
BIw] > DABIE ATT -

B B AR R E RS - AR TREERNSEE

RIEEN < T B R B MR A e 2 B8 HAT
TAF R B e\ SR = R 1L R MR 2 a R T
bFE I -

5. /NBEUZEE EPA FTE - BEGYIAGTE ?

EE /NRBHAIRY | AW TR -

(&)~ Mgz &

1. BG-Trap AV #m R AE - B SEREA 7 A i



SHIER DL ovitrap B

B RBSIERE T RENE | AR ovitap BINBEIE -

). MR E M E NS R e SRR AL I FE - JYELB BT S8
W RS

PR -

EEERER AT AT ER o M TR B R

B R BRI R A SR - a2 A
BRSO E G R A s A R S

3. AtETLIFHEES > R EFESEE -

4. SHIRETE s A A F SRR NEEER - IR RHER - 12

T HE AL 25 -

B RPERREICSARTIIG - SR AR R AR
3 o BAERETE f ¥ FEERIPT M NEER - et
MBI 2% -

(2~ REIERE

1. B ERfEISU SO R 2% R T R - 0TS - B IREEE

TIEMETT o AIEAEIRITREELRT -
B R E RN RS - HAl S EEE A A AT e
AR - e DU TS 2 5 Rt~ SRS BN S HE ~ 1T
sLIETERTE - BIRLER AT - RalIGREEIRAMERSE

% o

2. ANEIHES T i R I ERE R R 2 4e:€ - ATIIDFHE

%
SKESE > Hasa T A AR aaEE -
L - HARBRE S E s BT R R E R 2 4
HEITEEBE ARG Ky aatEE -
(1) ~ S=EFCE

i 0 B

77 B A = 5
1. KEEES

151



152

()~

FeZE [ E iR PEATAE - BB IRR S IRE B A (S A AL AR
EE R EEE > DIBEERIEE - B A M SE R -
2. FRERBIIERE IR M RN > BEAES | ABISMNEE A e
7
B SEBYMNEME R - AARAR - MBI > i - i
B0~ FEEATER ~ 2R R PR~ HERBEEL ~ SEONERER - B - K
FEEREMARBBI MR LR BRI - HRERE
FARIE - RACE EARRH B ARG 5 [ 2 mTRENE: -
3. BlpEm 2Je A A I EBCREIER © Rl RE - BEEe -
EE AERE R MARERME MR NL R =R - B
anF AR Z B ARV I AR R EE Z g AHERF LT A1 - B
B R EAERF T PLL o RERERE -
4. BrEELEE TN > RS A m] b ik (BER) B2 b 2R IEZ
M
EAL ORI R SRR T B R E IR B Rl e 2 Rz 1
M5
5. WA AR e A S I B
B AEREI A R
BRI 5
L ST ~ el ~ WA - EEd - i R RE AR = H ek
T A AR E S R E T SRR -
EE - ERESBRARAE TP ISR ~ Gl - W - EER - Bl
Sd TR 2 A8 S IR R B lE o -
2. REEME R A H igE: o BERERE L JF A > A DA BRI A 45 A
B HER B ?
B HAns 2 S9N e DAR P ERET 2 ) s Z 457 R B e (Z=

el



HRTRRR ) -

3. BRI SRS IR SER AT SE RIS DA —FReER P G Bl Ry IR BRI FH 4 Jy 25t
FREEHY 7 A [FIERIE P S A A [EIA A fiE ] 2

R ¢ HTRROE R 2 BER 2 DU IRERI I BE SRy - H IS
{TIE—BERE A FIME 2 S8R R -

() ~ AR

1. BRI A TR TIERER - pER Sls H 3L -

2. SN ERELEE - TEEEEAE > B A A2 FMEMRE ?

B BPREDT T DA M s a0~ R RN - R 2 I
Faar an PO~ AR NR AT EEMERGE - SCAMEME R - SRl
ZBE I - DN ARTE SRR (TR & = H - SRy
TEH) > Mesd—(EPERES i 2-3 BETAE NS - aJRiE
A ELERT AR R - HME - HERGAUEDL > Sa RS - WL
Z MV AR R HABNEEER - Has - 20
AR ARG L NS B A > TG A o e -

3. ENFSEEEAEEAR > BRMHEERERNEY L > FENH
BEEENEY) DR SR i - IRE T SRR (ESIRE 0 =
WREDEEEA N TR - it BRI (] 2 SEREIALA
7] > MR =R -

EE RN ENREMESR > HRaRIVESIHAERE > )R
Bt - HATDUE RAPRAOHES ~ SRR ~ ARAR - S
PREEHIE

4. BREE AT REENIEAR > A~ BERATRE rIFFEHTE - iRl s
NI VER - BagHmeBE Iita)  PEFMR L HES
{EERE -

L IR E B E ST - WS FEER RS - HAREE
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RN T BB AU -
() ~ FREZER
|. REZEHEREMBE RN ARNZER FrTEng B REERAE
RU35%ZER - FEaHEE
P HENERHREE 0 eSS AR BRI A PR - T4

%ﬁi¢ TR BRI -
JN~ B N ARE 307

¢
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£3
ﬁN&%%ﬁhﬁ

HEAR T SB-106-HCO4-00A g

FRBMen
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BibfR 14. JGIEERA EAE B - 28 BB &

AT IR SR A SR 2L R Bl ARl

HEHMEEH): 6

R B AT OO00O0 FLAEEFHIE
AL 47 B SRS R AR %
Mk - BIRRETIEE

FEMm% B MREESREASEE 700 37
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I R R FEomtnbs [REJ1065-9H5H
(JE7 fRiE) 55167355 HEA
Bmmsa@ass | OOOOA A gUEHI K | 20170829
A ) fL5%
B FLA NEE 1000 mL/HR
BSEREO R | ARE MomEAR) | EREI1064E9 A5 H E
2 (Tetramethrin) 106459 F 6 H
10 % wiw
(HERLERES B EE (Tetramethrin)
o)
CH3 ?‘ CHN |
C=CH ¢c—0
CHY H>Y<H o
CH; CH4
HHEFEHT | KE{1069H8H
— ~ FEEE

OOOOF Fl & G EE10 % wiw (1000mL/jf) - {5 ARG A M E 2 B
6 sz SR (R in Zs) $TOO00F K .Z A [E/F4 B S8 (R ik i
R E R E - TR - SN OO 00X A ZEG&E R - DL
AIIFERTaAREERAE (RERORE IR 4 28U A AR

# A28 NFESEER>T0 %) -

= AR AR R EATTA

(—) FFE%E Ak - B - i - GRS [
(7) HFEEE : BN AR NE -

(Z) [FEFE  Fam DU A K S0=FH & -
TR S 002 TR T -
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= WETA
(—) Btalfias

Sty ke EoERrm A Eo s T8 SRR

2 [ e i 2 oA
(Blatella germanica) Gk Ll

= \\\\\ :EZ N P N .

S M ez g B 2 D A

(Peripanetaamericana)

(Z) BB
L Em26 12 C o AHEERE 1 60 + 10% -

(=) BRITE
1. BEREEROAENE © TR K 35N iR
(1). &%fH -

A. Bff R IRaNEEE « BERLISAT - 15857 -
B. KR (20x20x0.14%3) -
C. HiEE (20x20x0.72\%7) °
D. ¥IE®E (20x20%0.2/34F) °
E. HrE: (20x20%0.5/347) o

(2). B
AR LSRR R FiE #s5s  (Potter Spray Tower) 551
37517220 cmx 20cmiTyhiiEE(EI2) -
B. W{EZI% > RIS AT » 1607 BlE R ve ) & AL
BN SRR A > A LOE S RSN BIEE N - WA T
FEEIRI N T 28 _E N ARET sl ks > (s deaipl A A 3057 6
B HEEUKEEY) » BRI 24/ NIFIR ISR TR -
C. [RHEE RIS ELAR > 73 Al EEEE R LK ~ SBTR
FEE1AR 7 T EESY o
D.&g— R B E R slEn3 K -
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[E2. JNEEFEEE (Potter Spray Tower)

(MU) Ehmad R
RPABGER U =K EEARE I PHIETOR -

o~ fE SRR
(—) OOOOHA F[ ¥ haiff ~ S fie &

DURRGE A E Rl (Bt Z) MEMNEE (Bt im%)
HOOOOA T~ BE A5 RANFR je 722 » {EEIEIT (R i Z) ¥
OOOOA A » WM EIESE 1 K~ F 7 RKE 14 REML A
ZET- % 933 % ~ 76.7% K 73.3% ; HEMEFESE 1 K5 7
KRE 14 KM EIETZE R 86.7%  73.3% K 26.7% ;
HBMEEFEL K-F 7 REE 14 REEmERETHREE
86.7% ~ 76.7% K 3.3% ; AINMELESE 1 K 24 /NHEIETZ
£0.0 % o

FEMEIEE (ML ) ETOO00 A H - MM EEE 1 K -
7 KRR 14 KEPESRZIET %R 93.3% ~ 83.3% K 73.3
% : HIBEELIR ~ 58 7 ARE 14 REMSRERIETER
86.7%~73.3 % 26.7 % YIFEM B S 1 K~ F 7 KNE 14 &
FMEmARIE T E K93.3%~73.3% K 3.3 % RIAMETESE 1 K
24 /NIRRT R 66.7 % o
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F LDFEREM 2 P8 Bl (R fn %) ¥ 0000 AR 2 Bt

HEE Fe s e 24 /NIFFET R (%) (CHH(ELARAERR)

i AR A ER IS NN H 14K

MR 93.3+5.8 76.7+5.8 73.34¢5.8
HIBE 86.7+6.6 73.3+5.8 26.7+17.8
LS 86.7+6.6 76.7+5.8 3.3+2.7
7N 0.0£0.0

R 2DBROEAESE MRS (BithimA)$ 0000 ARZ Bzt

el Fe s

24 /NFFIE TR (%) (P {EHREAERR)

-

szt A %1% %7 % 514 5

BiMEinZ R 93.3+4.7 83.35.8 73.3+5.8
B 86.7+6.6 73.3+5.8 26.7+17.8
feliE S 93.3+4.7 73.3£5.8 3.3+2.7
%N 66.7+7.2
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i - i

OOOOFL &5 IHEEL0 % wiw (1000 mL/H) » (i B0 HIE
PR (RVMES %) HOOOOFLAIFTELO0R: > BERE » HAtHE
5 1 K8 7 KR 14 REWERZIE0 R K933 % - 76.7 %
Fo 133%: HIBMEAE 1 K5 7 RRE 14 REMESLIET
Rh 86.7% - 73.3% K 26.7% ; BHEMEASEL K5 7 KK
% 14 REWESEZIELRE 86.7%  76.7% K 33% ; AWHE
5 1 K 24 /NFIETEE0.0% -

ENERE (RIS 2B 0000 Ml A EES 1 K45 7
K 14 REMESLZIETEE 93.3% ~ 83.3% K 73.3% ; i
BAEE 1 K5 7 R 14 REMESAIEL R 586.7% - 73.3
% F 26.7% : MEFPEAEE 1 Ko 7 KRS 14 REEmSZ
SJELCE93.3% ~ 73.3% K 3.3% 5 RIRMEFZE 1 K 24 /N\IF
FETH Fy 66.7 % o

FRILL R R R (PR 2 R ~ 5B 5/ O000 %,
B SRS » DRI B G (RO B 4
SRR AL © FRT624/ NI EBER>T0 %) -

S2E5Ek}

(1) fREZ - B - HESRNEZEYRE KENEESRE L
£Et5E - BEP-72-05-005 - {74 BIRIERER 1985 -

(2) tREZL ~ BEX - Ha AR E BT - PR RS
MRS e e - 271 - 285 H 1985 o

(3) Abbott, W. S. A method of computing the effectiveness of an
insecticide. J. Econ. Entomol. 18 : 265 - 267. 1925.

(4) Finney, D. J. 1971. Probit Analysis. 3"9.ed. Cambridge University
Press, Cambridge.
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Bt 15. SERPMATOAR EAE Bl S B

AT IR SR A SR 2L R Bl ARl

HEHMEEH): 6

TR R S 00000 FLAIEHER MR
AL 47 B SRS R AR %
Mk - BIRRETIEE

FEMm% B MREESREASEE 700 37
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A T HRE MY TR [RE]1064-8 H24 H
(i R ) 55198357 H 1A
Frmma(@AEs | OOOOOF K gLEHA K | 20160218
iR ) fLa%
il FLEI NE= 1000 mL/j,
BEEARRSY B | SERA WOMMART | REJ1065E8H24H &
&2 (Pirimiphos-Methyl) . E1064E8 H31H
25 % wiw
(R ERLERER oA (Pirimiphos-Methyl) :
CH, CH,
i
“H“’
HSC/K/Lol
$=P—Q
Py CHS
H,C
HESHHHI | KEJ1069H4H
— =

OOOOOF & HifFf25 % wiw (1000mL/f) - i AU AHIE

TR A, pe S=omael (R MEaL %) BSHUKIZ A EIAE EERL

R 2 AR - SRR - SR OO OO0 A i SEsiss

o DA ~ hE ~ SR Rt AT E i 1 R(HERIRE RS L

FHEESES A AR © B 624 NFEEER>T0 %) -

= RN R - AR R EATTA
(—) D% : Jrakss - &l - G5 o

(&) BEHIEE - BHR ARG ENINRET -

(Z) BERDTA © Biatasl « DI A RS0=ZFAHIEAHE

Pt [ R L00fE S RE

RIS
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CBRETTA

(—) faleess

ErERE R e cean B BORE R
7 [l P \ .
(BIathTiE?rfEa[gnica) Gk 2-4 o PR
il —— > B E
(Peripanetaamericana)
(Z) BER=ERRi
SRR L mE26+ 2 °C o AHENERE 60+ 10% o
(=) BRIE:
1. BEREERCHIENZE © 1R I, ke 35N i g
(1). BfA
A BIFEE ) EellEEEE - RIS AT » S5 -

B. RH (20x20x0.174757) -
C. BhE (20x20%0.72/257)
D. ¥HEEEL (20x20%0.2/357)
E. MBS (20x20%0.5/447) ©
(2). Ml EE
AR EERIR DR R FE5E  (Potter Spray Tower) 24 /4]UE R
#3172 20 cmx 20cmigrERE (E2) -
B. Iikz1% » NI A Y » =15y ElfE EE v ) s HIE s

BRSNS RE > A LOEHG RN IIRE A > W
HA R H AT 28 B ML AR sl kit - (o il e 4 13 A8 30 50 8

BTSSP 24/ NI IS HYFE T 3R -
BEIRELR ~ TR

=<

R BARUK R EY) o B
C. BEEENATIRELR - 5
REBLAR Y B

D. 5 B B BB -

o

X
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[E2. JNEEFEEE (Potter Spray Tower)

(MU) Ehmad R
RPABGER U =K EEARE I PHIETOR -

o~ fE SRR
(—) IERFEOO000F > S35 i E

DURRGE A E Rl (Bt Z) MEMNEE (Bt im%)
HOOO000F F =~ et R AT 722 - Rl (Fittin )%
OOOOOA A - WM ETE 1 K~ F 7 KREFE 14 KEMEMS
ZIET-%5100.0% ~ 93.3% K 73.3% ; HHESMEIEE 1 K -
B 7 REFE 14 REMEMRARIETER93.3% - 73.3% K 0.0
% : BBMELE LK ~F 7 RKE 14 REMESREISETEE
100.0 %~76.7% K 30.0 %; RINMBEHESE 1 ARE 7 K 24 /)
BEPET % 580.0 % K 36.6 % o

FEMEIEE (JEME L ) ¥TOO000 A H - HEEAMEIESE 1K
57 KRRE 14 KEMESREIETEE 93.3% -~ 86.7% K 76.7
% : HIBEE 1K -2 7 REE 14 REMmMARISETURE 86.7
% 73.3% K 10.0%; MIBMEFSE 1K -5 7 KNE 14 K
EMEm ARSE T E K100.0% ~ 76.7% K 6.7 % RAMEESE 1
KR T K 24 /NIESETR R 83.3% K 63.3% o
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F 1DAFRRUEI 2 fE B Rl (it an %) #f OO000 M Z Bz

ftat s o 24 /NIFFETER (%) (CHHE(ELARAERR)

i 2 IEEE ) ENIDN NN %14 K

TR, A 100.0+0.0 93.3+6.6 73.3+5.8
HIBE 93.3+6.6 73.3+5.8 0.0£0.0
R 100.0+0.0 76.7+5.8 30.0£15.2
N 80.0+15.2 36.6+8.8

R 2.DIBRUEAESEMIEES (Bt 00000 Z Rz

et sz

24 /NFFEC (%) (P EAHEER)

o

Eyar 1R ENES 14K

TR, AT 93.3+4.7 86.7+6.6 76.7+5.8
L 86.7+6.6 73.3+5.8 10.0+17.3
LS 100.0+0.0 76.7+5.8 6.7+11.5
N 83.3+8.9 63.3+18.5
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T~ 45

OOOOOH A& niFA25 % wiw (1000 mL/jR) » EHER0E
HIE B (B Z) EHOOOO0O0A FifTEL00f% 2 Z454h
o DIHGEMETESE 1 K5 7 REKE 14 REMESRERIETHE
£5100.0% ~93.3% K 73.3% ; HEMEEE 1 K5 7 KK
B 14 RIEMESRZIETER93.3% ~ 73.3% K 0.0 % ; BHEME
£ LR~ 7 R 14 REM S ARIET %R 5100.0 %~ 76.7%
K 30.0 % RIRAMETES 1 REFE 7 K 24 /NRFIET % 580.0
% K 36.6% o

FEMERIEE (ML ) BfOO000 R H - MsEAM EESE 1K
7 KRRE 14 KSR AIET % 593.3% ~ 86.7% K 76.7
% WEATSE LRF 7 REFE 14 REMEMZRIET % F86.7 %
73.3% k. 10.0% : BEBEMEESE 1K~ 538 7 KK 14 REM
L FETT 51000 % - 76.7% K 6.7 % AKIRMEBEFSE 1 K
7 KR 24 NIBAETEE833% K 63.3% o

ERL b i e g e e (o PR =2 > 1R s il ~ S0 500000
FLI 2 BEaE R > DARGEE ~ MBS - RO E B 1 R(fe
IRORE IR A L s B AAE - By a24 N EER
>70 %) -

SEEF}

(1) tREZ - 5L - HESHHEZEYRE KRR E
£E5E - BEP-72-05-005 - fTH PR ZSIREAER 1985 -

(2) tREZY ~ BHES - HAEFSEHBHRE RS - PRAFREE
HMESeEEE - 271 -285 H 1985 -

(3) Abbott, W. S. A method of computing the effectiveness of an
insecticide. J. Econ. Entomol. 18 : 265 - 267. 1925.

(4) Finney, D. J. 1971. Probit Analysis. 37.ed. Cambridge University
Press, Cambridge.
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Fibf: 16. ZEFHAREAE B 2 B

AT IR SR A SR 2L R Bl ARl

HEHMEEH): 6

TR R S OO FLAIZEBCHIEA

AL 47 B SRS HEE R EARE A
Mk - BIRRETIEE

FEMm% B MREESREASEE 700 37
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IR IRE B T i B [REJ1065-8 H24H
(4 7o iH) 5059455 H HH
B Anash | OOAH fOEHHEAK. | 20150904
AR NIEE) S
jlpil AT NE & 1000 mL/¥,
BAR T R | T FaHIHARS RE1064E8 H24H %
&2 (Propoxur) L E1064E9 H 14
20 % wiw
{EERLERE ZFH(Propoxur) :
@)
~ N )'L o
H

OY

H B & HHH [REJ1065E9 H18H
— ~ R

OOFLF=2F1+20 % wiw (1000mL/jfk) - i R0 AMIE 8 B i
6 Ko oMl (BRI in %) BOOFLEI L A R E SERL - (R A ns
s (o AR - TR iR ~ SEOMNRIE S 20 AL 2 G5t Rt - LIARIR

MEPTaARZERRE (KRIRIREIRIT A A S a8ta I BRI
Piia24/ NRFEGEFR>T0 %) » LIRMEAME R 14 K - RS R
MEEZ 1 K-

= RSN AR~ EARE R ER A
(—) a5« Faislr - 2 - 5l - 5 - s - Pl - NRE -
(2) BHEE - RN ARSI ENINRT -
(2) BERIDTE © Biatal « DI A RS0=Z I &
Pt BAOfE B R -

169




= WETA
(—) Btalfias

Sty ke EoERrm A Eo s T8 SRR
28 [ s i 2 A3 a5
(Blatella germanica) Gk Ll

(Peripanetaamericana)

(7) EBREIRC -
R 30H26£2 C

(5) EBIE

; FHNEEE - 60 + 10% -

B
1. FEREERCENE © 1R il Ko S e

(1). &%t

A. BlFEE ) EalEAE - BEE15Ar - 18407

B. KR (20x20x0.14%3) -
C. HiEE (20x20x0.72\%7) °
D. ¥IE®E (20x20%0.2/34F) °
E. HrE: (20x20%0.5/347) o

(2). HIFABE -

A RIS ZERIR R FFIE 53 (Potter Spray Tower) 35 5]1E
37517220 cmx 20cmiTyhiiEE(EI2) -

B. BfifZ1% > BNTKISA ST » m15A Y EIfEEE v )] B s HlE A
B - A LOE ML E SN E N - WSS E N
PTETZR _ L KRB 1R s 29k g > (SR el 2 4 i 30 7y S 1 1%
S HAEEK M BY) o R SRR 24/ NI R IIE LR -

C. PRMHELEHIMGEICELAR - 7Rl EE1E SRR ~ 557
KR VAR 7 TR EER -

DR B B s BRI -

170




[E2. JNEEFEEE (Potter Spray Tower)

(MU) Ehmad R
RPABGER U =K EEARE I PHIETOR -

o~ fE SRR
(—) IEETEFOOA T Eeiin &

DURRGE A E Rl (Bt Z) MEMNEE (Bt im%)
HOOI B S ah R AT e 22 » (2R (B Z) $ 00+,
Tl > REREAETESR 1K~ 3 7 RN 14 REMESREISETR S
96.7% ~ 100.0% K:73.3% ; WEMEHFESE 1 K- 5F 7 KRNE
14 FEVMEHZIET =R 100.0% « 73.3% K 0.0 % ; WEEME
E5 LR 7 REEE 14 REMESRZIETE R 100.0 %~ 73.3
% K 6.7% ; AAMELESE 1 K 24 /NG TR E6.7 % -

FEMEIEE (L Z) BTOOALR » MM EESE 1R~ 56 7
KR 14 REMESR ST %R 100.0% « 83.3% K73.3% ;
WEAES LRK2 7 REFE 14 REMESZIETR S 100.0 % -
733% K133 % ; BHEMETESE 1K 35 7 KREFE 14 KREME
SRESET R R 100.0 %~ 76.7 % F236.7 % ; AMAMEFESE 1 K
24 JNISFET 2 566.7 % o
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= L DIBCE N R B (R %) OO FLRZ B2t

tEF s o 24 /NIFFETER (%) (CHHE(ELARAERR)

b A AR ) E1R ENEN 514 K

M A TR 96.7+3.3 100.0+0.0 73.3+26.6
HIBE 100.0£0.0 73.3+5.8 0.0£0.0
R 100.0+0.0 73.3+5.8 6.7+3.2
N 6.7+3.3

R 2 DUBSCEAE SRS (Rt % OO AR Bzt

(G o e 24 /NIFIET#(%) (P ELAEAERR)

RN it ) CENN BTKR %14 K

M A fzGhE 100.0+0.0 83.3+5.8 73.3¢5.8
HIBE 100.0+0.0 73.3+5.8 13.35.8
B 100.0+0.0 76.7+6.6 36.7+28.8

RAR 66.7+3.3

172




I~ &Ex

Sl

OOFLF = 2F+20 % wiw (1000 mL/jf) » {5 ARG A M E R B i
i (RMEdn %) HOOFKIFMFE 40 (5 Z S8 EER > DANAEA EAES:
IR~ 7 RS 14 REWEGLEILTERR 96.7% ~ 100.0 % K
733 % HEMEES 1 K5 7 RESH 14 REMMEZILTR
Fy 1000% -~ 73.3% K 0.0% ; HEMERESE 1K -F 7 KKEE
14 REMEmFRIETER Ry 100.0% ~ 73.3% K 6.7 % 5 AMAELE
B 1 K 24 /NHFIETE 6.7 % -

MRS (RUME AL Z) OO » MM B 1R~ 55 7 K
Mg 14 REMMERIETHR R 100.0% ~ 83.3% [273.3% ; #iE
£ LR 7 REF 14 REWESMZRIETHRER 100.0 % 73.3 %
K133 % WHEMEAES 1R 5 7 RSB 14 REMEMERLTR
Fy 100.0% ~ 76.7% K36.7 % ; RIRMEFEZE 1 K 24 /NEFIET
R 1466.7 % o

IRIEE AR R e i (o P A & - TRy ~ SRR ¥ OO R 2
SRR - LI B e RERAE ((RERIRZIRIT A HEEE8E5
Tl g & AL AE © TR 624/ NFEIEER>T0 %) - LIS E ] 2 14
KoM EEZ 1 K-

S2E5Ek}

(1) FREZ - B - HESRNEZEYRE KENEESRE L
€ - BEP-72-05-005 - fTE(Peird BIRIERER 1985 -

(2) HREZL ~ BEX - Ha AR E BT - PRFEbREE
S RS e EEE - 271 - 285 H 1985 o

(3) Abbott, W. S. A method of computing the effectiveness of an
insecticide. J. Econ. Entomol. 18 : 265 - 267. 1925.

(4) Finney, D. J. 1971. Probit Analysis. 3"9.ed. Cambridge University
Press, Cambridge.
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FibfR 17. RSB EAE B 28 B &

AT IR SR A SR 2L R Bl ARl

HEHMEEH): 6

TR R S OO0 A BIEEBCHIE

AL 47 B SRS R AR %
Mk - BIRRETIEE

FEMm% B MREESREASEE 700 37
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SRR PR Al B R 10649 H29H
(fi ) 510855% HEA
B ash | 000 HEHEAR, | 106.07.14-5
SRR ML) L%
Fl B B 1000 mL/j
BEANRS R | 7EE FaHIHARS FE1064£9 H29H &
a5 (Fipronil) FEEE1064E11 H 2 H
3.1 % wiw

{bepesst | SrHE(Fipronil)

[

N
Cl\©/c
3

CF

Fipronil

RS | KE106511 530

—

OOOF =73 E1.3 % wiw (1000mL/jfR) - ARG AME
B (R M rn R) B e A Z A [EIA B R (R AR s
FIEIE - (EBIEETE 2 e LR S886E R > B AR S
PriaEARERAE (MR E IR L A S8 5 & R R
24/ NIFEIIEER>T0 %) » IS BT E B E 1 K -

FINREE (R an Z) B e AR Z A EM R FERY - (RIS LR
R P& > SRR A e PR 2 S80S R DAREES ~ K
B RANME > e ERERRE ((BRIRFEEEERZEES R
RIS A FEETERUT G 24 NI ELSE#E>T0 %)

= e EENEE R~ EARE R ER A
(—) PiiaHs - gk -
(2) #EHEE - BRARNANSA Z ENINRE -
(Z) FERA - aaE © ’REARZKH#E200-4001 - DURERG
FEAPSEESA U T o AR B T A 3 P R
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= WETA
(—) Btalfias

T R e AR T Eesa iR SO GR R
8 e 2 P
(Blatella germanica) SRR 2-4 1Bl P
£ i e .
(Peripanetaamericana) EHESLES 2-4 i p
(Z) ER=ERRE
RIS T ER26£2 C o HHEREE 1 60 £ 10% o
(=) BRITE
1. FEEEROMEE (R B K S i
(1). %t -
A. BlFE R R HESEE - BRSNS - &15A5T ©

B. KR (20x20x0.14%3) -

C. HiEE (20x20x0.72\%7) °

D. ¥IE®E (20x20%0.2/34F) °

E. HrE: (20x20%0.5/347) o
(2). HECTEE

ARG ZERR A e 7555 (Potter Spray Tower) 3551

37517220 cmx 20cm iRz EE(E2) -

B. Wik HPIIELS.AS) » L5 BB S R A

B SERAERR IR > A0 BES EE &2 3

o A

T

A SR

HA R A AT 2B ML AR sl kit - (o il e 4 13 A8 30 50 8
&gt > REGEUKR &Y BRI/ NRHZHIE LR -
C. S RAMIEIE TR » 7R M SR B IR R B TRZ

BEEEA
D. 5 —FH B BRI -
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[E2. JNEEFEEE (Potter Spray Tower)

(MU) Ehmad R
RPABGER U =K EEARE I PHIETOR -

o~ fE SRR
(—) REFETOOOFA T~ 8535t iE

DURRGE A E Rl (Bt Z) MEMNEE (Bt im%)
HOOOH i Bt SR AR Fr 322 - fEERIE (M %)
OOOAA > EEM'EEE 1 KxE 7 RIEMEMAIETEE 100
% K 13.3%; WEMETESE 1 KREE 7 REMEmARIETRE
96.7 % Kz 6.7 % ; BHEMEEE 1 KEMEMREZIETEE 46.7
% ; AIAMEIEE 1 K 24 /NIFSETRE 23.3% -

FEMEIE (ML ) ETOO0A T - e EIEE 1 REME:
M FSE TR R63.3 % s BT ES 1 REMESZSET R 66.7% ;
HBMEFE 1 REMMLERIECEE 53.3% ) RMEES 1
K 24 /NEFFETH Fy 63.3% o
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= 1 DIBRCE N R B i (R in %) # OO0 PRI Bz

- 24 /NEFFET 3K (%)
el R E . . I
o 2 e ma (CHI{EHFEAERR)
HESRAR Yo Yo
F1K EENIPN
JEME i £ T 100.0+0.0 13.3+2.7
51£5%) 96.7+2.7 6.7+3.2
KB 46.7+5.4
AR 23.3+5.4

R 2.DIBRUEAESE MR (BitEm%)$ 000 AL Z Bz

\ 24 /NEFFET 3R (%)
st s o N
e & (CEg{E+EAERS)
mn ZATREE o

F 1K

R i T e 63.3+11.8
Bk 66.7+7.2

YA 53.3+7.2

VN 63.3+14.4
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T - &5

OOOFLFZFFHELS % wiw (1000 ML) » [ AT HIE e
S (BUMES 2 DS UESLMMARE 200 {52 SEUUS R » DRERY
MRS 1 KRS T REMERZIECHE 100% R 13.3% it
BEES 1 KRR 7 RIGMSASECHS 967% K 67
%; BRI | RIPERAIECHS 467 % RIRHHES 1
K 24 /NEFIET 2Ry 23.3%

SN (B 2)EO00FLM - BIFHHEIES | RIS
ZIECH 633 % § HBEAES 1 REWESZILCH S 66.7% ; 2
BMELES 1 REMERAIECH S 533 % § RIDHEES 1 K
24 /NEFAETTH By 63.3% o
R %) 5 UE LI R EE (I ik
(EFIIR » (SRS M B IR ST - DO R OB
B PGSR (BB L SR A AR
K2 NS EGER>T0 %) > LIBIT RSB A S 1 K -

SR %) 5 RE I R E S (KIS
AR AR » (RIS 02 T SIS - ARG ~ L8 -
VIR RORHAEY » SRR (IR Bt A AR b
IS AT 624 NS ELTERT0 %)

SEEF}

(1) A3 - 5L - HAESHHEZEYRE KEESERRE
£E5E - BEP-72-05-005 - fTEPREEZSIREAER 1985 -

(2) tREZY ~ BHES - HAEFSEHBHRE RS - PRAFREE
HME B - 271 - 285 H 1985 -

(3) Abbott, W. S. A method of computing the effectiveness of an
insecticide. J. Econ. Entomol. 18 : 265 - 267. 1925.

(4) Finney, D. J. 1971. Probit Analysis. 37.ed. Cambridge University
Press, Cambridge.
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Wit 18. 2REEREHOA [EAE BRI SR B B

AT IR SR A SR 2L R Bl ARl

HEHMEEH): 6

TR R S OO0 A BIEEBCHIE

AL 47 B SRS R AR %
Mk - BIRRETIEE

FEMm% B MREESREASEE 700 37

180




TR EE R i*"‘%?%ﬁ?” e T i [REJ1064£10 H5H
(4 7o iH) 25200057 HHH
B anEss | OO0 A sEHHA K | 20170316
A ENEE) Heak
jlEiR) A NEE 1000 ml/¥E
BERAERR S K z/‘?éi%jﬂ%l " FaHIEAR RE1064E10H5H %

Imidaclopri 51106410 12
=0\ 10.6 % wiw ERE1064-10H 12H
(EBSERER %= 2Rz (Imidacloprid) -

N/NOZ
0
J
Gl N

H B e H A [RE1064E£10 H 16 H

—
OOOF =1 2/%10.6 % wiw (1000mL/JH) - i ARUZNIE
TR R Sl (Bl dn %) ¥TOOOFLHIZ A FEIFMELER - N
L e o e S e (o FH A B EI%@EWE’@EJII@a@&ﬁ%ﬁOOO%’”‘UZK B3
SR o DANGRE - UK - MR - ROMEEE 1 K-

o RN e RS~ AR LA TTA
(—) FriaHisR « sl « i - 8 -~ K% -
(2) BEREE - BRSSP ENINRS
(=) FERTTE  DriaiEl « DFIA \E5O%ﬂﬁ’\]@ﬂﬁ B Mk
200fB FEE RE -
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= WETA
(—) Btalfias

Fe EifE AT Fedim 52 Fe @ Tl SRR
R I s
(Blatella germanica) Gk Ll
F \\\\\ iﬁ N P N .
il —— s
(Peripanetaamericana)
(Z) BB

SERE  Z=3E26 + 2 °C s MHEREERE 60 + 10% o

(2) BRI

=~

RSEEROE © 1R il K S e
(1). el -

A. [EIFEEE ] B a ST - EIRI505T - m15A57 -
B. /KR (20x20x0.14%3) -

C. Ui (20x20%0.72/0\47) ©

D. ¥ (20x20%0.2/34F) °

E. HrE: (20x20%0.5/347) o

(2). HIFABE -

AR LSRR R FE #R5s  (Potter Spray Tower) 35 =)MEE

37517220 cmx 20cmiTyhiiEE(EI2) -

B. W{EZI% > RIS AT » 1507 BlE R e ) R E AL

BN SRR > A LOE S RSN BIEE N - WA T
FEERI N T 28 _E N ARET sl ks > (s deaipl A A 3057 6
B HEEUKEEY) » B4 NIF IR ISR TR -
C. [RHEE RIS ELAR > 73 Al HEAEEE R LK ~ SBTR

FEE1AR 7 T EESY o

D. &g — R B E R slEn3 XK -
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[E2. JFEEFEEE (Potter Spray Tower)

(1U) Ehes s
RPABER U =K ERARE I PIETOR -

Vo~ fRESE R
(—) OOOH Fil i~ SE5 ke &

PIEROEN ErE il (Bittm %) RN (Ritm %)
HIOOOFA I~ SERUEE FANFRL e 322 » TEERME (RUMEinZ) ¥
OOOFL| » HAHMEESE 1 K5 7 RRHE 14 RS AIE
UKk 833% ~ 76.7% K 73.3%; MEMEESE 1 K5 7
RIEE 14 REMESZIET RS 83.3% ~ 73.3% K 33.3%;
BEMEES 1 RF 7 REEE 14 REMMEIETER 70.0
% - 700% F 36.8% ; AIMEEE 1 KRE 7 K 24 /)
IFSET %5 96.0% F 63.3% -

SR (ERMESLZ) HOOOAA - M E TR 1 K5 7
KEE 14 REMEMSEZIET % 933% ~ 86.7% f% 83.3%:;
MBS 1 K28 7 RS 14 REMEGZIETERE 96.7% -
76.7 %5 13.3% ; MIBEMESE 1 K5 7 KREE 14 REM
MERIFEUE R 93.3% - 733% K 3.3%; RMEESE 1 K
R T R 24 /NISFEC %R 76.7% F 0.0% -
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= 1 DIBRCE N R B i (R in %) # OO0 PRI Bz

tEF s o 24 /NIFAE T 2(%) (CPEELITAESR)

b A AR ) RPN ENEN %14 K

M A faGne 83.3x8.8 76.7+5.8 73.3£5.8
HIBE 83.3+6.6 73.3+5.8 33.3+5.8
HRE 70.0£11.9 70.0£0.0 36.8+5.8
N 96.0+3.3 63.3+5.8

R 2.DIBRUEAESE MR (BitEm%)$ 000 AL Z Bz

(G o o 24 /NIFIETE(%) (P ELAEAERR)

RN it ) F1K BTKR 514K

M A fagne 93.316.6 86.7+6.6 83.3+5.8
bsi53 96.7+3.3 76.7+8.8 13.3+2.7
LS 93.3+6.6 73.34¢5.8 3.3+2.7
N 76.7+11.9 0.0£0.0
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i~ Gham

OOOF Al & 7m 22H410.6 % wiw (1000 mL/Hf) » {5 I ESS0AHIE 1
B (EUMEin %) HOOOAFFRE2004% 2 SExq45 5 - DAEEA &
B 1 REET K58 14 REMESRZRIETREE 833% -~ 76.7
% K 733% ; HIBMETESE 1 KRS 7 K~ 14 REMEL A
FET R 83.3% -~ 73.3% K 33.3%; WIEMEEE 1 KRS 7
x5 14 FEMLAIETRR 700% ~ 70.0% & 368% ; A
BHETESE 1 KRS 7 K 24 NEFEC%E 96.0% K 63.3% -

FEMuEE (ELMErn 2 ) OO0 » MM ETES 1 KK 7
K~ 14 FEMELEIETRE 933% - 86.7% % 83.3% ; Hf
BASE 1 REE 7 KF 14 REMEMAISETER 96.7% -
76.7 %k 133 % ; BEMETESE 1 KRS 7 K5 14 REWES
ZIETHE 93.3% ~ 73.3% K 33% : RNRMERESE 1 KREFE
7 F 24 /NISTETERE 76.7% 2 0.0 % -

RIFE AR IR e e (T P &~ R e Rz S M s iff S5 OO O L A
ZEERVAEE  DIRERR ~ RS - BHER - RIRMTE BE 1K -

SEEF}

(1) A3 - 5L - HAESHHEZEYRE KEESERRE
£EE - BEP-72-05-005 - fTEPREEZBIREIAER 1985 -

(2) TREZ ~ BESE - HAEFEHBHRE R - PRAFbREE
HME SR - 271 -285 H 1985 -

(3) Abbott, W. S. A method of computing the effectiveness of an
insecticide. J. Econ. Entomol. 18 : 265 - 267. 1925.

(4) Finney, D. J. 1971. Probit Analysis. 37.ed. Cambridge University
Press, Cambridge.
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Fii: 19. BihHEZERREER

ZAER

ZAEREE

W& REE

1 BEAHENE LYITERETHE 55%
% 60%ELSE 43 H 5 kLS —1T

AT - M

S T ELE 60%

MoTtAT A BEEE o EHETEERPITHEETHE 60%
B 75 %

2. % 21 HERSBICHEITRERIE R OCH. | st i s i 1 5 1 o 2 Ve 2k B oy

PUEEME R AR

B TIEY — SR e
S -

3. HMMEEERFRE - SHIEAS A S A A » 152
R E B LB 6 G T TR -

FZEER

bR LERRILRAES. | g aamnmaae TR S

B R ALERR G aRdinatE B Ak
B B 2 DUl ECGESAYT G
‘fgﬁﬁgﬁgmmbﬂuﬁﬁ IVPES-gioez

A EE] H A B TR

2. A5 18 H R < 3 A DB % 2
iy S SR 2 M R . > A{n A
ZAR > WS HEE -

SRR &S 146 H -

3. 55 43 Hoe UL ER I AR (IS
ft -

KEFEHPERESE | H— - AAREN

wH o SRR 60% -

4. F 121 pElanF A ZKEH S -
SRl ~ HAERSY] "+ FoRE

%9

+ FORESERUENRER L A o

5. 2L ENNTR 34 ¥ MR AR gk

M B AFE e dE i i [70E

H 7% 35 aaiflr 2 i S i b S 14N
Rm o EREEEE -

CEELET R

186




i

ZEER

ZEERM

=

GEISES

LAHE TSR 5~7 A ~ i ~ isif -
FEN ~ Bl E St S YRR T R
S RN e VA NI Y e
Mealz -

S Z BT E °

2. PRECRSHVERUZE S A —ERA] > 1
A SATER] (AR ~ FAAR0
ARYEE (B IEEER) F o
BEEY R RO ? S LE nRER B
K ATEEVEGEIR  FERR P U Bk PR BRI
AR -

R A E S AR ER R AZ DL
BRI e 2 F ahad E I Ry ARG - A
R ~ MRS - S -
B AR — (R SR - PRERECE IS A
°

3. DUEEMESE R n B — (R
HOESQINIE = BIYecE Sy ANAEE -
TE R EERYAHBRTE AT -

W E R e R % - HOEE R A GRS
% Rt R HE B2 -

BRZ AL

1. A3 N2 (Culex molestus)#T 4 3K
Fy BT B s R AR LA A
B SR > BITRAER -

N REGEE A IE AR AT AGR A -

2. T %H—E%%%J 52 rﬁ%ﬁ%ﬁj ﬁﬁ>‘£$~ ’
R — o

L — (o PR R -

3. AR Ry 1976 FAVHE -
R

EEHNE 3 H -

4. HEESCREEH BG-Trap RURA
o SAENFHER > ERH
light trap FY /574 -

T (THRA2EE] CDC UE D -

5 EAIATIEEN: ZHER > 2 AEIZIHE
sz R pREE AL 7

R T A S SR E A
SER AL ENEEE R - TR LS AR B L
7

W 3

BAZ S5

1. B AR AT
St TR -

SRAE R ITE - GEMRITATR
HY -

2. BRI P R R e AR e
3 -

ki B AR aR R R B R
AFTEEE ©
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Fiif: 20. BIRBEZERREER

zaES ZE A
TR RN
B O RTINS - o
L e E e | R R P
HIETHRE > R EEEA - . ot

RO G TSR] CR[E1ERI
il ) EEADUERE K EGUME -
WK S 24~ 49 HHACH fidetii
ZEGENIVAFESR
Resistance Definition from IRAC:
Resistance may be defined as “a heritable
change in the sensitivity of a

pest population that is reflected in the
repeated failure of a product to achieve
the expected level of control when used
according to the label recommendation
for that pest species.” Cross-resistance
occurs when resistance to one insecticide
confers resistance to another insecticide,
even where the insect has not been
exposed to the latter product. Clearly,
because pest insect populations are
usually large in size and they breed
quickly, there is always a risk that
insecticide resistance may evolve,
especially when insecticides are misused

or over-used.

Multiple-resistance pests are resistant to
more than one class of pesticide.

1.Daly H, Doyen JT, and Purcell AH 111 (1998),
Introduction to insect biology and diversity, 2nd
edition. Oxford University Press. New York, New
York. Chapter 14, Pages 279-300.). 2. Edi CV?,
Koudou BG, Jones CM, Weetman D, Ranson
(2012) . Multiple-Insecticide

Resistance in Anopheles gambiae

Mosquitoes, Southern Céte

d’Ivoire Constant V.A. Emerg Infect Dis. 2012
Sep;18(9):1508-11
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Edi%20CV%5BAuthor%5D&cauthor=true&cauthor_uid=22932478
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koudou%20BG%5BAuthor%5D&cauthor=true&cauthor_uid=22932478
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