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Abstract

Chemical control was used to eliminate Aedes spp. in order to break
down the epidemic of dengue fever in southern Taiwan for a long time. The
resistance of mosquitoes to insecticides have resulted the local government to
face a difficult situation. This study is to establish the base lines of
susceptible strain of Aedes aegypti to different insecticides and also to
determine the median knock down concentration (KCsy), 50% lethal
concentration (LCsy) and 99% lethal concentration (LCyy) of each strain in
Kaohsiung and Tainan area, by Net Cage Test. Resistance ratios (RR5p, RRgy)
were applied to evaluate the resistance level of field strains, and their double
values of RRg¢y were recommend in field spray. Finally, we could predict the
resistant tendency of each field strain of Aedes aegypti to specific insecticide
by the slope and x intercept of its log concentration-mortality regression line.

Results showed that the susceptibility of susceptible strain of Aedes
aegypti to “Pest Free EC” and “Hui You” insecticides was the same. Each
strain of Aedes aegypti to insecticides has different values of KCsy, LCsy,
LCyy, respectively, and the susceptibility of field strain to the insecticide

would not always lower than susceptible strain. According to the value of



RRy9, we could divide the insecticides into four grades: the first grade is
“recommend”, means it could sprayed directly in the area without any
adjustment; the second grade is “alternative”, means it is better replaced by
another insecticide while it was already applied for three to six months in the
area; the third grade is “cautious”, represents that, we needed to conduct the
bioassay test to confirm the appropriate concentration before each sprayed;
the fourth grade is “not recommend”, it means that, the local strain of Aedes
aegypti has evolved resistance to the insecticide, so it should not be used in
the area. “Pest Free EC” was classified as “recommend” grade in Yongkang,
Annan and Guanmiau district of Tainan City; and as “alternative” grade in
Sanmin, Linya, Fongshan, Cianjhen and Nanzih district of Kaohsiung City
and in North, Eastern, West-central, South and Gueiren district of Tainan City;
and as “cautious” grade in Zuoying district of Kaohsiung City. “Hui You” was
classified as “alternative” grade in Fongshan and Cianjhen district; but as
“cautious” grade in Sanmin, Linya, Zuoying and Nanzih district of Kaohsiung
City.

So far, the Aedes aegypti in Sanmin, Linya, Zuoying, Cianjhen and

Nanzih district of Kaohsiung City and the North, Eastern, West-central, South



and Annan district of Tainan City may have evolved resistance to “Pest Free
EC”; and West-central, South and Annan strains may develop slower than the
other seven strains. Aedes aegypti in Fongshan district of Kaohsiung City and
Yongkang, Gueiren, Guanmiau district of Tainan City seem still have no
resistant response to “Pest Free EC”, but it may goes quickly when raised.
Aedes aegypti in Sanmin, Linya, Fongshan, Zuoying, Cianjhen and Nanzih
district of Kaohsiung City have evolved resistance to “Hui You”, and the
speed of Zuoying strain may slower than the other five strains.

The indexes of bioassay test, such as KCsy and RRgg could only indicate
the resistance level of mosquitoes to insecticide for the moment, but the slope
and the x intercept of regression line could use to predict its speed and
tendency along with a persist surveillance research. As global warming and
the internationalization may lead to the expanding spread of dengue fever in
Taiwan, we should conduct continuous comprehensive resistance surveillance
on Aedes aegypti and Aedes albopictus to insecticide. Its results could help
the local government to establish a correctly insecticide alternation program.
Therefore, to decrease the budget, but protect the environment and give us a

higher quality and more wonderful life.
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B it 6.0x107 6.0x107 73 LR 3.1x10 53 LR
Sa iR 1.2x107 3.6x107 4.4 LR 3.7x10 6.3 LR
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SE AR 1.1x107 5.8x10™ 0.7 S 9.3x107 1.6 S
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B it 1.0x107 4.4x107 6.8 LR 9.7x107 153 MR

3L 1.3~5 p#t s Ason dpix
2. # 30 MRS 0 B § T S0%NEH KA
3.f B 24 ) PRS2 i S0%hE ALK R
4,95 7b 5. % LCso/ % & %k LCs
5. S=AtR (RR<2) » LR=FL42tE(RR=2~10) » MR=+ ${} (RR=10.1~20) » HR=7% #L12(RR>20)
6.7F % 24 o] PF1s 52 Fid 99%nE Ak A
7.9 7 5 % LCoo/ s ¥ 15 % LCoy

40



Z I ~ B A 20%F R E HRIB s sk b aE R

B EE T ER T (VV%) ik o PSS
B 1.3x107 79 -
Bz a 1.9x10" 5 DR
Y 1.8x10"! 6 i
Fazy 1.8x10°! 6 peeie
B 1.3x10™ 8 i
F A 8.0x107 12 wmyer
ik 1.9x10™! 5 s i

%2 1 1. LCyy 1 2
2.5 % f e
3AEE R * I Re<2> WT iRZERRF ERITA EF TR * I RRe=2~100 W@ F R 3~6 B 1 {0 B LHER G P
RRgg=10.1~20 > 7 & S i % 5 FF L8174 F i T R% > MRB R * JERE > E 3% 5 23 I RRy>20> =T 5 k7% ¢
FRBARPFUEFES 23 ENEEE R o

41



e 4 R R - 1 100
— REALA o244 T462.8x 1.3<10% ’ %0
= = B R20%fUE v=219. 8+53. 5x 784107

' ' ' . 0
-4 235 -3 25 2
logi# B (v/v%)

Bl- ~ B E k52 st LR 2 B 4 20% LA PR FE A M

~

42

H= D

-

P

-

‘f}'-.";}‘

o

(2



B o R BRI B R A

ZopE y=244.7+62.8x
He = B, y=180.4+46.9x
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i VIR N TR
Cypermethrin B A~ | Fle-RA | FFR AR K — 0.05 —
TR A <
| R~ R
Lambda—lclyhalothrl % g B mA | Fena R S F B B B
d-T80-Cyphenothri o o o B B o B
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AR ,
xﬁg Cyfluthrin Flw ng })i : P <o — — 0.02
< . T
. AT~ R ERTER SRR UP
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o N » B B B o 5 mg/
Esbiothrin Mpw® BT m>/8hr
T ik ~ PR , ,
;‘\‘ B — el H o~ 54 34 Y, —_ J— J—
Etofenprox PR T B v TH >~ RF R R
RCINECR. 3 B A R AR
" A . T H13~12 /] pEN 5 H 5 mg/
Fenvalerate ity B A | Fe AR VPR ~ YR EL . o 0.02 3
TREY Fife® > ¥ Rl T) m’/8hr
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7 Fenitrothion o & ] e & e & T — 0.005 —
# . R A HoH I 15 mg/
Temephos EPER O P ed Lo R 1R - N m3/r£I§lI%r
B RL
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S pEe B RN RHAERF RIS GESLFI AT - T
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)8 4B %3 ¥
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b 24 sy
o LI et o . =
=l TIR | mAR | wmi R SAF | mewin | vR | SAK | w4 | TR | EAF | =
kA 73 &
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2:500-8
. . =:300 >5000 2:0.1
Cypermethrin % R A — — |00 3000 2640 — — — —
:600 A 1200 (aerosol)
Lambda- [P . o . . . . . .
cyhalothrin % P 44 91 0.23 >2000
d-T80- ~ B B B >2100mg/m’ B B B B B B
Cyphenothrin % ¥ >3000 >3000 /4hr
2575
254(In 3 0.53
s Cyfluthrin % # % - - - acetone/O — Ij:ggn;o/‘lhr 400 >3000 /L/4h — — —
i)
. mg/m’/4hr !
, B | 2:1920 1.18
d-Tetrametrin S A 2000 — — 4600 >10000 mg/L/4hr — — — — — —
FAR A Bt
(mg/kg):
PN 233 2128 2 :56.
Deltamethrin ENB 2 34 — — 2139 2940 ) 536/:’11 — >2000 — 3400 — — | 1.-] &:26100
' mg/m /A 2.4 £:2526
3.5 ¢ 3440
2650 2430 2> :>25000
permethrin PR 2 .540 2500 4470 A 54000 = :>4000 | 2+ :>2000
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R RE FF T RAER G A GEFSFIETRE- T(H)
. . 24323 2:2.63
—_— R _ _ _ _ _ _ _ _ _
Esbiothrin ME® 23780 mg/L/Ahr >2000
>5.88
>5.88 >4.06 J
Etofenprox [P >3000 - — >3000 >2000 mg/m*/4hr — 2000 mg/m — >2000 n}iﬁ?
3/4hr
) >101 2038 1000~
Fenvalerate | %1 F | 2800 | — [mgm'| .- >5000 ~101 - 320 | - | - | - | -
#:680 mg/m’/4hr
/4hr mg/kg
-+
/ . 2:1336 2:890 >2210
# Fenitrothion o = 1416 -+ :2500 - 1700 41200 mg/m3/4hr - — — 681 - -
B >4.79
Temephos TP 223 — — 4204 >2000 >3.02 1300/ 2000 mg/L/ — — —
mg/L 4hr hr
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